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CONSTITUTION.

REVISED AT THE FIFTH, EIGHTH, TWELFTH, TWENTY-THIRD AND TWENTY-

FOURTH ANNUAL CONVENTIONS.

ARTICLE I.

Name, Object and Location.

Name.

L The name of this Association is the American Railway Engi-

neering Association.

Object.

2. Its object is the advancement of knowledge pertaining to the

scientific and economic location, construction, operation and maintenance

of railways.

Means to Be Used.

3. The means to be used for this purpose shall be as follows

:

(a) Meetings for the reading and discussion of reports and papers

and for social intercourse.

(b) Investigation of matters pertaining to the objects of the Asso-

ciation through Standing and Special Committees.

(c) The publication of papers, reports and discussions.

(d) The maintenance of a library.

Responsibility.

4. Its action shall be recommendatory, and not binding upon its

members.

Location of Office.

5. Its permanent office shall be located in Chicago, 111., and the

annual convention shall be held in that city.

ARTICLE II.

Membership.
Membership Classes.

1. The membership of this Association shall be divided into three

classes, viz. : Members, Honorary Members and Associates.

Membership Qualifications.

(2) A Member shall be

:

(a) Either a Civil Engineer, a Mechanical Engineer, an Electrical

Enginaer, or an official of a railway corporation, who has had not less

11



12 Constitution,

than five (5) years' experience in the location, construction, maintenance

or operation of railways, and who, at the time of application for member-

ship, is engaged in railway service in a responsible position in charge of

work connected with the Location, Construction, Operation or Mainte-

nance of a Railway; provided, that all persons who were Active Members

prior to March 20, 1907, shall remain Members except as modified by

Article II, Clause 9.

(b) A Professor of Engineering in a college of recognized standing

Honorary Membership Qualifications.

3. An Honorary Member shall be a person of acknowledged emi-

nence in railway engineering or management. The number of Honorary

Members shall be limited to ten.

Associate IMembership Qualifications.

4. An Associate shall be a person not eligible as a Member, but

whose pursuits, scientific acquirements or practical experience qualify

him to co-operate with Members in the advancement of professional

knowledge, such as Consulting, Inspecting, Contracting, Government or

other Engineers, Instructors of Engineering in Colleges of recognized

standing, and Engineers of Industrial Corporations when their duties are

purely technical.

Membership Rights.

5. (a) Members shall have all the rights and privileges of the

Association.

(b) Honorary Members shall have all the rights of Members, except

that of holding office, and shall be exempt from the payment of dues.

(c) Associates shall have all the rights of Members, except those of

voting and holding office.

Age Requirement.

6. An applicant to be eligible for membership in any class shall not

be less than twenty-five (25) years of age.

"Railway" Defined.

7. The word "railway" in this Constitution means one operated by

steam or electricity as a common carrier, dependent upon transportation

for its revenue. Engineers of street railway systems and of railways

which are used primarily to transport the material or product of an

industry or industries to and from a point on a railway which is a

common carrier, or those which are merely adjuncts to such industries,

are eligible only as Associates.
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Changes in Classes.

8. A Member, elected after March 20, 1907, who shall leave the

railway service, shall cease to be a Member, but may retain membership

in the Association as an Associate, subject to the provisions of Article II,

Clause 9; provided, however, if he re-enters the railway service, he shall

be restored to the class of Members.

Supply Men.

9. Persons whose principal duties require them to be engaged in

the sale or promotion of railway patents, appliances or supplies, shall

not be eligible for, nor retain membership in any class in this Association,

except that those who were Active Members prior to March 20, 1907,

may retain membership as Associates; provided, however, that anyone

having held membership in the Association and subsequently having be-

come subject to the operation of this clause, shall, if he again becomes

eligible, be permitted to re-enter the Association, without the payment of

a second entrance fee.

Transfers.

10. The Board of Direction shall transfer members from one class

to another, or remove a member from the membership list, under the

provisions of this Article.

ARTICLE III.

Admissions and Expulsions.

Charter Membership.

1. The Charter Membership consists of all persons who were elected

before March 15, 1900.

Application for Membership.

2. The Charter Membership having been completed, any person

desirous of becoming a member shall make application upon the form

prescribed by the Board of Direction, setting forth in a concise statement

his name, age, residence, technical education and practical experience.

He shall refer to at least three members to whom he is personally known,

each of whom shall be requested by the Secretary to certify to a personal

knowledge of the candidate and his fitness for membership.

Election to Membership.

3. Upon receipt of an application properly endorsed, the Board of

Direction, through its Secretary, or a Membership Committee selected

from its own members, shall make such investigation of the candidate's
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fitness as may be deemed necessary. The Secretary will furnish copies

of the information obtained and of the application to each member of the

Board of Direction. At any time, not less than thirty days after the

filing of the application, the admission of the applicants shall be canvassed

by letter-ballot among the members of the Board, and affirmative votes

by two-thirds of its members shall elect the candidate; provided, how-

ever, that should an applicant for membership be personally unknown to

three members of the Association, due to residence in a foreign country,

or in such a portion of the United States as precludes him from a suffi-

cient acquaintance with its members, he may refer to well-known men

engaged in railway or allied professional work, upon the form above

described, and such application shall be considered by the Board of

Diiection in the manner above set forth, and the applicant may be elected

to membership by a unanimous vote of the Board.

Subscription to Constitution.

4. All persons, after due notice from the Secretary of their elec-

tion, shall subscribe to the Constitution on the form prescribed by the

Board of Direction. If this provision be not complied with within six

months of said notice, the election shall be considered null and void.

Reinstatement.

5. Any person having been a member of this Association, and hav-

ing, while in good standing, resigned such membership, may be reinstated

without the payment of a second entrance fee
;
provided his application

for reinstatement is signed by five members certifying to his fitness for

same, and such application is passed by a two-thirds majority of the

Board of Direction.

Honorary Membership.

6. Proposals for Honorary Membership shall be submitted by ten or

more Members. Each member of the Board of Direction shall be fur-

nished with a copy of the proposal, and if, after thirty days, the nominee

shall receive the unanimous vote of said Board, he shall be declared an

Honorary Member.

Expulsions.

7. When charges are preferred against a Member in writing by ten

or more Members, the Member complained of shall be served with a copy

of such charges, and he shall be called upon to show cause to the Board

of Direction why he should not be expelled from the Association. Not

less than thirty days thereafter a vote shall be taken on his expulsion,

and he shall be expelled upon a two-thirds vote of the Board of Direction.
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Resignations,

8. The Board of Direction shall accept the resignation, tendered in

writing, of any Member whose dues are fully paid up.

ARTICLE IV.

Entrance Fee.
^^^^•

1. An entrance fee of $10.00 shall be payable to the Association

through its Secretary with each application for membership; and thi.s

sum shall be returned to the applicant if not elected.

Annual Dues.

2. *The annual dues are $10.00, payable during the first three months

of the calendar year.

Arrears.

3. Any person whose dues are not paid before April 1st of the cur-

rent year shall be notified of same by the Secretary. Should the dues

not be paid prior to July 1st, the delinquent Member shall lose his right

to vote. Should the dues remain unpaid October 1st, he shall be notified

on the form prescribed by the Board of Direction, and he shall no longer

receive the publications of the Association. If the dues are not paid by

December 31st, he shall forfeit his membership without further action

or notice, except as provided for in Clause 4 of this Article.

Remission of Dues.

4. The Board of Direction may extend the time of payment of

dues, and may remit* the dues of any Member who, from ill-health,

advanced age or other good reasons is unable to pay them.

ARTICLE V.

Officers Board of Direction.

1. The officers of the Association shall be Members and shall con-

sist of

:

A President,

A First Vice-President,

A Second Vice-President,

A Secretary,

A Treasurer,

Nine Directors,

The' annual payment of $10.00 made by each member Is to be sub-
divided and credited on the books of the Association, as follows: To mem-
ber's subscription to the Bulletin, $5.00: annual dues, $5.00,
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who, together with the five latest living Past-Presidents who are Mem-

bers, shall constitute the Board of Direction in which the government

of the Association shall be vested, and who shall act as Trustees, and

have the custody of all property belonging to the Association.

Vice-Presidents' Priority.

2. The offices of First and Second Vice-Presidents shall be deter-

mined by the priority of their respective dates of election.

Terms of Office.

3. The terms of office of the several officers shall be as follows:

President, one year.

Vice-Presidents, two years.

Secretary, one year.

Treasurer, one year.

Directors, three years.

Officers Elected Annually.

4. (a) There shall be elected at each Annual Convention :

A President,

One Vice-President,

A Secretary,

A Treasurer,

Three Directors,

(b) The candidates for President and for Vice-President shall be

selected from the past and present members of the Board of Direction.

Conditions of Re-election of Officers.

5. The office of President shall not be held' twice by the same per-

son. A person who shall have held the office of Vice-President or

Director shall not be eligible for re-election to the same office until at

least one full term shall have elapsed after the expiration of his previous

term of office.

Term of Officers.

6. The term of each officer shall begin with his election and con-

tinue until his successor is elected.

Vacancies in Offices.

7. (a) A vacancy in the office of President shall be filled by the

First Vice-President.

(b) A vacancy in the office of either of the Vice-Presidents shall

be filled by the Board of Direction by election from the Directors. A

Vice-Presidency shall not be considered vacant when one of the Vice-

Presidents is filling a vacancy in the Presidency.
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(c) Any other vacancies for the unexpired term in the membership

of the Board of Direction shall be filled by the Board.

(d) An incumbent in any office for an unexpired term shall be

eligible for re-election to the office he is holding; provided, however,

that anyone appointed to fill a vacancy as Director within six months

after the term commences shall be considered as coming within the pro-

vision of Article V, Clause 5.

Vacation of Office.

8. When an officer ceases to be a Member of the Association, as

provided in Article II, his office shall be vacated, and be filled as pro-

vided in Article V, Clause 7.

Disability or Neglect.

9. In case of the disability or neglect in the performance of his

duty, of an officer, the Board of Direction, by a two-thirds majority

vote of the entire Board, shall have power to declare the office vacant

and fill it as provided in Article V, Clause 7.

ARTICLE VI.

Nomination and Election of Officers.

Nominating Committee.

1. (a) There shall be a Nominating Committee composed of the

five latest living Past-Presidents of the Association, who are Members

and five Members not officers.

(b) The five Members shall be elected annually when the officers

of the Association are elected.

Number of Candidates.

2. It shall be the duty of this Committee to nominate candidates to

fill the offices named in Article V, and vacancies in the Nominating Com-

mittee caused by expiration of term of service, for the ensuing year, as

^°"°^^= Number of Candi- Number of Candi-

dates to be named dates to be Elected

by Nominating at Annual Election

Office to be Filled. Committee. of Officers.

President 1 1

Vice-President 2 1

Secretary 1 1

Treasurer 1 j

Directors 9 3

Nominating Committee 10 S
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Chairman.

3. The Senior Past-President shall act as permanent chairman of

the Committee, and will issue the call for meetings. In his absence from

meetings, the Past-President next in age of service shall act as Chair-

man pro tem. at the meeting.

Meeting of Committee.

4. Prior to December 1st each year, the Chairman shall call a meeting

of the Committee at a convenient place and, at this meeting, nominees

for ofifice shall be agreed upon.

Announcement of Names of Nominees.

5. The names .of the nominees shall be announced by the perma-

nent Chairman to the President and Secretary not later than December

15th of the same year, and the Secretary shall report them to the mem-

bers of the Association on a printed slip not later than January 1st

following.

Additional Nominations by IVlembers.

6. At any time between January 1st and February 1st, any ten or

more Members may send to the Secretary additional nominations for the

ensuing year signed by such Members.

Vacancies in List of Nominees.

7. If any person so nominated shall be found by the Board of

Direction to be ineligible for the office for which he is nominated, or

should a nominee decline such nomination, his name shall be re-

moved and the Board may substitute another one therefor; and may

also fill any vacancies that may occur in this list of nominees up to the

time the ballots are sent out.

Ballots Issued.

8. Not less than thirty days prior to each Annual Convention,

the Secretary shall issue ballots to each voting member of record in good

standing, with a list of the several candidates to be voted upon, with

the names arranged in alphabetical order when there is more than one

name for any office.

Substitution of Names.

9. Members may erase names from the printed ballot list and may
substitute the name or names of any other person or persons eligible for

any office, but the number of names voted for each office on the ballot

must not exceed the number to be elected at that time tQ .sugh office.
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Ballots.

10. (a) Ballots shall be placed in an envelope, sealed and endorsed

with the name of the voter, and mailed or deposited with the Secretary

at any time previous to the closure of the polls.

(b) A voter may withdraw his ballot, and may substitute another,

at any time before the polls close.

Invalid Ballots.

11. Ballots not endorsed or from persons not qualified to vote shall

not be opened; and any others not complying with the above provisions

shall not be counted.

Closure of Polls.

12. The polls shall be closed at twelve o'clock noon on the second

day of the Annual Convention, and the ballots shall be counted by three

tellers appointed by the Presiding Officer. The ballots and envelopes

shall be preserved for not less than ten days after the vote is canvassed.

Requirements for Election.

13. The persons who shall receive the highest number of votes for

the offices for which they are candidates shall be declared elected.

Tie Vote.

14. In case of a tie between two or more candidates for the same

office, the members present at the Annual Convention shall elect the offi-

cer by ballot from the candidates so tied.

Announcement,

15. The Presiding Officer shall announce at the convention the names

of the officers elected in accordance with this Article.

First Nominating Committee.

16. Except as to the Past-Presidents, the first Nominating Conimil-

tee and the three additional Directors provided for shall be appoiiitcii

by the Board of Direction, one of the Directors for one year, one for

two years and one for three years.

ARTICLE VII.

Duties of President. Management.

1. (a) The President shall have general supervision of the affairs

of the Association, shall preside at meetings of the Association and of

the Board of Direction, and shall be ex-officio member of all Committees,

except the Nominating Committee.
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(b) The Vice-Presidents, in order of seniority, shall preside at

meetings in the absence of the President and discharge his duties in

case of a vacancy in his office.

Duties of Secretary.

2. The Secretary shall be, under the direction of the President and

Board of Direction, the Executive Officer of the Association. He shall

attend the meetings of the Association and of the Board of Direction,

prepare the business therefor, and duly record the proceedings thereof.

He shall see that the moneys due the Association are collected and without

loss transferred to the custody of the Treasurer. He shall personally

certify to the accuracy of all bills or vouchers on which money is to

be paid. He is to conduct the correspondence of the Association and

keep proper record thereof, and perform such other duties as the Board

of Direction may prescribe.

Duties of Treasurer.

3. The Treasurer shall receive all moneys and deposit same in the

name of the Association, and shall receipt to the Secretary therefor. He

shall invest all funds not needed for current disbursements as shall be

ordered by the Board of Direction. He shall pay all bills, when properly

certified and audited by the Finance Committee, and make such reports

as may be called for by the Board of Direction.

Auditing of Accounts.

4. The accounts of the Treasurer and Secretary shall be audited

annually by a public accountant, under the direction of the Finance

Committee of the Board.

Duties of Board.

5. The Board of Direction shall manage the affairs of the Associa-

tion, and shall have full power to control and regulate all matters not

otherwise provided in the Constitution.

Board Meetings.

6. The Board of Direction shall meet within thirty days after each

Annual Convention, and at such other times as the President may direct.

Special meetings shall be called on request, in writing, of five members of

the Board.

Board Quorum.

7. Seven members of the Board shall constitute a quorum.

Board Committees.

8. At the first meeting of the Board after the Annual Convention,

the following committees from its members shall be appointed by the
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President, and shall report to and perform their duties under the

supervision of the Board of Direction:

a. Finance Committee of three members.

b. Publication Committee of three members.

c. Library Committee of three members.

d. Outline of work of Standing Committees of five members.

Duties of Finance Committee.

9. The Finance Committee shall have immediate supervision .of the

accounts and financial affairs of the Association ; shall approve all bills

before payment, and shall make recommendations to the Board of Direc-

tion as to the investment of moneys and as to other fii.ancial matters.

The Finance Committee shall not have the power to incur debts or other

obligations binding the Association, nor authorize the payment of money

other than the amounts necessary to meet ordinary current expenses of

the Association, except by previous action and authority of the Board

of Direction.

Duties of Publication Committee.

10. The Publication Committee shall have general supervision of

the publications of the Association.

Duties of Library Committee.

11. The Library Committee shall have general supervision of the

Library, the property therein, and the quarters occupied by the Secre-

tary ; shall make recommendations to the Board with reference thereto,

and shall direct the expenditure for books and other articles of perma-

nent value, from such sums as may be appropriated for these purposes.

Duties of Committee on Outline of Work of Standing Committees.

12. The Committee on Outline of Work of Standing Committees

shall present a list of subjects for committee work during the ensuing

year at the first meeting of the Board of Direction after the Annual

Convention.

Standing Committees.

13. The Board of Direction may appoint such Standing Committees

as it may deem best, to investigate, consider and report upon questions

pertaining to railway location, construction or maintenance.

Special Committees.

14. Special Committees to examine into and report upon any sub-

ject connected with the objects of this Association may be appointed

from time to time by the Board of Direction.
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Discussion by Non-iViembers.

15. The Board of Direction may invite discussions of reports from

persons not members of the Association.

Sanction of Acts of Board.

16. An act of the Board of Direction which shall have received the

expressed or impHed sanction of the membership at the next Annual

Convention of the Association shall be deemed to be the act of the

Association, and shall not afterwards be impeached by any Member.

ARTICLE VIII.

Annual Convention. Meetings.

1. The Annual Convention shall begin upon a Tuesday during the

month of March of each year, between the tenth and twentieth day of

the month, and shall be held at such place in the City of Chicago as the

Board of Direction may select.

Special iVIeetings.

2. Special meetings of the Association may be called by the Board

of Direction, and special meetings shall be so called by the Board upon

request of thirty Members, which request shall state the purpose of

such meeting. The call for such meeting shall be issued not less than

ten days in advance, and shall state the purpose and place thereof, and

no other business shall be taken up at such meeting.

Notification of Annual Convention.

3. The Secretary shall notify all members of the time and place of

the Annual Convention of the Association at least thirty days in advance

thereof.

Association Quorum.

4. Twenty-five Members shall constitute a quorum at all meetings

of the Association.

Order of Business.

5. (a) The order of business at annual conventions of the Asso-

ciation shall be as follows

:

Reading of minutes of last meeting.

Address of the President.

Reports of the Secretary and Treasurer.

Reports of Standing Committees.

Reports of Special Committees.
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Unfinished business.

New business.

Election of officers.

Adjournment,

(b) This order of business, however, may be changed by a majority

vote of members present.

Rules of Order,

6. The proceedings shall be governed by "Robert's Rules of Order,"

except as otherwise herein provided.

Discussion.

7. Discussion shall be limited to members and to those invited by

the presiding officer to speak.

ARTICLE IX.

Amendments. Amendments.

1. Proposed amendments to this Constitution shall be made in writ-

ing and signed by not less than ten Members, and shall be acted upon in

the following manner

:

The amendments shall be presented to the Secretary, who shall send

a copy of same to each member of the Board of Direction as soon as

received. If at the next meeting of the Board of Direction a majority

of the entire Board are in favor of considering the proposed amend-

ments, the matter shall then be submitted to the Association for letter-

ballot, and the result announced by the Secretary at the next Annual

Convention. In case two-thirds of the votes received are affirmative, the

amendments shall be declared adopted and become immediately effective.



GENERAL INFORMATION.
(Subject to change from time to time by Board of Direction.)

GENERAL RULES FOR THE PREPARATION, PUBLICATION
AND CONSIDERATION OF COMMITTEE REPORTS.
(A) Appointment of Committees and Outline of Work.

Standing Committees.

1. The following are Standing Committees

:

I. Roadway.

II. Ballast.

III. Ties.

IV. Rail,

V. Track.

VI. Buildings.

VII. Wooden Bridges and Trestles.

VIII. Masonry.

IX. Signs, Fences and Crossings.

X. Signals and Interlocking.

XI. Records and Accounts.

XII. Rules and Organization.

XIII. Water Service.

XIV. Yards and TerminaTfs.

XV. Iron and Steel Structures.

XVI. Economics of Railway Location.

XVII. Wood Preservation.

XVIII. Electricity.

XIX. Conservation of Natural Resources. (Abolished.)

XX. Uniform General Contract Forms.

XXI. Economics of Railway Operation.

XXII. Economics of Railway Labor.

XXIII. Shops and Locomotive Terminals.

XXIV. Co-operative Relations with Universities.

Special Committees.

2. Special Committees will be appointed from time to time, as may

be deemed expedient, in the manner prescribed by Article VII, Clause

14, of the Constitution.

The following are Special Committees

:

Stresses in Railroad Track.

Standardization.

Clearance Diagram.

24
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Personnel of Committees.

3. The personnel of all Committees will continue from year to

year, except when changes are announced by the Board of Direction.

Ten per cent, of the membership of each Committee shall be changed

each year.

Members of committees who do not attend meetings of committees

during the year or render service by correspondence will be relieved and

the vacancies filled by the Board at the succeeding Annual Convention.

Outline of Work.

4. As soon as practicable after each Annual Convention the Board

of Direction will assign to each Committee the important questions

which, in its judgment, should preferably be considered during the cur-

rent year. Committees are privileged to present the results of any

special study or investigation they may be engaged upon or that may be

considered of sufficient importance to warrant presentation.

General ^^^ Preparation of Committee Reports.

5. The collection and compilation of data and subsequent analysis

in the form of arguments and criticism is a necessary and valuable pre-

liminary element of committee-work.

Collection of Data.

6. Committees are privileged to obtain data or information in any

proper way. The Secretary will issue circulars of inquiry, which should

be brief and concise. The questions asked should be specific

and pertinent, and not of such general or involved character as to

preclude the possibility of obtaining satisfactory and prompt responses.

They should specify to whom answers are to be sent, and should be in

such form that copies can be retained by persons replying either by

typewriter or blueprint.

Plan of Reports,

7. Committee reports should be prepared as far as practicable to

conform to the following general plan

:

(a) It is extremely important that every Committee should examine

its own subject-matter in the "Manual" prior to each Annual Convention,

and revise and supplement it, if deemed desirable, giving the necessary

notice of any recommended changes in accordance with Clause 6 (a) of

the General Rules for the Publication of the "Manual." If no changes

are recommended, statement should be made accordingly.
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(b) When deemed necessary, the previous report should be reviewed.

(c) Subjects presented in previous reports on which no action

was taken should be resubmitted, stating concisely the action desired. It

may not be necessary to repeat the original text in the report, reference

to former publication being sufficient, unless changes in the previously

published version are extensive. Minor changes can be explained in the

text of the report.

Definitions. .

(d) Technical terms used in the report, the meaning of which is

not clearly established, should be defined, but defined only from the

standpoint of railway engineering.

History.

(e) If necessary, a brief history of the subject-matter under dis-

cussion, with an outline of its origin and development, should be given.

Analysis.

(f) An analysis of the most important elements of the subject-

matter should be given.

Argument,

(g) The advantages and disadvantages of the present and recom-

mended practices should be set forth.

Illustrations.

(h) Illustrations accompanying reports should be prepared so that

they can be reproduced on one page. The use of folders should be

avoided as much as possible, on account of the increased expense and in-

convenience in referring to them. Plans showing current practice, or

necessary for illustration, are admissible, but those showing proposed

definite design or practice should be excluded. Recommendations should

be confined to governing principles.

Illustrations should be made on tracing cloth with heavy black lines

and figures, so as to stand a two-thirds reduction ; for example : To come

within a type page (4 inches by 7 inches), the illustration should be made

three times the above size.

To insure uniformity, the one-stroke, inclined Gothic lettering is

recommended.

Photographs should be clear and distinct silver prints.

Conclusions.

(i) The conclusions of the Committee which are recommended for

publication in the Manual should be stated in concise language, logical
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sequence, and grouped together, setting forth the principles, specifications,

definitions, forms, tables and formulas included in the recommendation.

Portions of the text of the report which are essential to a clear inter-

pretation and understanding of the conclusions, should be included as

an integral part thereof.

(C) Publication of Committee Reports.

Reports Required.

8. (a) Reports will be required from each of the Standing and

Special Committees each year.

(b) Although several subjects may be assigned to each Committee

by the Board of Direction, a full report on only one subject is expected

at each Annual Convention, but the preliminary work on some of the

remaining subjects should be in progress, and, when deemed advisable,

partial reports of progress should also be presented. This method allows

time for their proper preparation and consideration.

Date of Filing Reports.

9. Committee reports to come before the succeeding convention for

discussion should be filed with the Secretary not later than November

30th of each year.

10. Committees engaged upon subjects involving an extended investi-

gation and study are privileged to present progress reports, giving a

brief statement of the work accomplished, and, if deemed expedient, a

forecast of the final report to be presented.

Publication of Reports.

11. Committee reports will be published in the Bulletin in such

sequence as the Board of Direction may determine, for consideration at

the succeeding convention. Reports will be published in the form pre-

sented by the respective Committees. Alterations ordered by the conven-

tion will be printed as an appendix to the report.

Written Discussions.

12. Committees should endeavor to secure written discussions of

published reports. Written discussions will be transmitted to the

respective Committees, and if deemed desirable by the Committee, the

discussions will be published prior to the convention and be considered

in connection with the report.

Verbal Discussions.

13. Each speaker's remarks will be submitted to him in writing

before publication in the Proceedings, for the correction of diction and

errors of reporting, but not for the elimination of remarks.



28 General Information.

Sequence. (^) Consideration of Committee Reports.

14. The sequence in which Committee reports will be considered by

the convention will be determined by the Board of Direction.

Method.

15. The method of consideration of Committee reports will be one

of the following:

(a) Reading by title.

(b) Reading, discussing and acting upon each conclusion sep-

arately.

(c) By majority vote, discussion will be had on each item.

Clauses not objected to when read will be considered

as voted upon and adopted.

Final Action.

16. Action by the convention on Committee reports will be one of

the following, after discussion is closed:

(a) Receiving as information.

(b) Receiving as a progress report.

(c) Adoption of a part complete in itself and referring re-

mainder back to Committee.

(d) Adoption as a whole.

(e) Recommittal with or without instructions.

(f) Adoption as a whole.

(g) Recommendation to publish in the Manual.

Note.—An amendment which affects underlying principles, if adopted,

shall of itself constitute a recommittal of such part of the report as

the Committee considers affected.

The Chair will decline to entertain amendments which in his opinion

are in the nature of editing.

(E) Publication by Technical Journals.

The following rules will govern the releasing of matter for publica-

tion in technical journals:

Committee reports, requiring action by the Association at the annual

convention, will not be released until after presentation to the conven-

tion; special articles, contributed by members and others, on which no

action by the Association is necessary, are to be released for publication

by the technical journals after issuance in the Bulletin; provided, appli-

cation therefor is made in writing and proper credit be given the Asso'

elation, authors or Committees presenting such material.
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Title.

L The title of the volume will be "Manual of the American Railway

Engineering Association."

2. The Board of Direction shall edit the Manual and shall have

authority to withhold from publication any matter which it shall consider

as not desirable to publish, or as not being in proper shape, or as not

having received proper study and consideration.

Adoption of Reports Not Binding.

3. Matters adopted by the Association and subsequently published in

the Manual shall be considered in the direction of good practice, but shall

not be binding on the members.

Contents.

4. The Manual will only include conclusions relating to definitions,

specifications and principles of practice as have been made the subject of

a special study by a Standing or Special Committee and embodied in a

Committee report, published not less than thirty days prior to the Annual

Convention, and submitted by the Committee to the Annual Convention,

and which, after due consideration and discussion, shall have been voted

on and formally adopted by the Association. Subjects which, in the

opinion of the Board of Direction, should be reviewed by the American

Railway Association, may be referred to that Association before being

published in the Manual.

5. All conclusions included in the Manual must be in concise and

proper shape for publication, as the Manual will consist only of a summary

record of the definitions, specifications and principles of practice adopted

by the Association, with a brief reference to the published Proceedings

of the Association for the context of the Committee report and subsequent

discussion and the final action of the Association.

Revision.

6. Any matter published in the Manual may be amended or with-

drawn by vote at any subsequent Annual Convention, provided such

changes are proposed in time for publication not less than thirty days prior

to the Annual Convention, and in the following manner: (a) Upon recom-

mendation of the Committee in charge of the subject; (b) upon recom-

29
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mendatioii of the Board of Direction; (c) upon request of five members,

made to the Board of Direction.

7. The Manual will be revised either by pubHshing a new edition or

a supplemental pamphlet as promptly as possible after each Annual Con-

vention. Supplements to the Manual shall contain a cumulative index of

previous Supplements.
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PROCEEDINGS

The object of tliis Association is the advancement of knowledge pertaining-

to tlie scientific and economic location, construction, operation and
maintenance of railways. Its action is not binding upon its members.

TUESDAY, MARCH 11, 1924

MORNING SESSION

The Twenty-fifth Annual Convention of the American Railway En-

gineering Association convened in the Florentine Room of the Congress

Hotel, Chicago, and was called to order at 10 a. m., March 11, 1924, by

President E. H. Lee, Vice-President of the Chicago & Western Indiana

Railroad.

The President :—Gentlemen, the convention will please come to order.

This meeting is also the Annual Session of the Construction and

Maintenance Section and of the Electrical Section of the American Rail-

way Association, the meeting being concurrent with the meeting of the

American Railway Engineering Association.

The first order of business is the reading of the Alinutes of the

last annual meeting. These Minutes have been printed, and if there is

no objection the reading of them will be dispensed with. They will be

considered approved.

The privileges of the floor are extended to visiting railway officers

who are not members of the Association, and they are cordially invited

to participate in the discussions. The same privileges are also extended

to members of factilties of colleges and universities.

The next order, gentlemen, is the address of your President.

ADDRESS OF PRESIDENT E. H. LEE

Gentlemen of the Convention :

I .rise to address this Convention with the same sense of pride and
pleasure that I have felt during the last 12 months in representing a

body of men who stand for the highest type of efficient and honest work,

both in principle and practice.

It is with great regret that I have to tell you that the Association

has lost fourteen members bj- death during the year. Prominent among
these are Dr. P. H. Dudley, Robert W. Hunt, J. W. Kendrick and J. G.

Rodgers. In their records of achievements as Engineers and 'railroad

33
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officers these men who have gone have left a lasting inspiration for us

who remain.

Geo. W. Andrews J. W. Kendrick

E. B. Gushing Robt. W. Hunt
H. H. Johntz W. F. H. Finke

Baron Ghuzo Mori L. L. Kerns
Dr. P. H. Dudley J. G. Legrand
H. R. Carpenter R. B. Reasoner

J. E. Hood J. G. Rodgers

I shall not discuss the statistics of the growth of the Association,

though the record of its advance in twenty-five years from a handful of

men to a membership of over 2,000 is in itself notable ; nor its financial

status, because the reports of the Secretary and the Treasurer cover that

information. Neither shall I dwell at length upon the fine results ac-

complished for the Association through the outstanding work of its

various committees ; except to say that these committees are the bone

and sinew of the Association ; that to them it owes its high standing

among railroad activities ; and that the President and officers of the

Association wish most sincerely to thank the committee members for

their continued effective work for our organization.

I should like, however, to speak of one Special Committee which

was organized during the year to collaborate with a committee of the

Railway Accounting Officers Association regarding the pending re-

classification of accounts being made by the Interstate Commerce Com-
mission. The time has been too short to permit much progress toward

the end in view, but the final results may confidently be expected to bene-

fit the railroads.

Railroad accounts are valuable as a record of past performance and

existing status, but a more important element of their value is the use

of these records as a basis for decisions as to future practice and per-

formance. Necessarily these accounts are kept so as in a way to resemble

a code. All railroad officers should have some general knowledge of

railroad accounts. Many of the members of our Association have such a

knowledge, but every member of the Association should make it his busi-

ness thoroughly to familiarize himself with railroad accounting, both in

principle and practice, in order to be able to decide for himself informa-

tion constantly necessary.

Now that the activities of our Association have covered a quarter

of a century it may be worth while to consider briefly the general con-

ditions relating to men of our engineering training prior to the time of its

organization ; these conditions down to the present ; and perhaps a fore-

cast as to the possibilities of the future.

Men of our training had a large part in the development of the

railroads. It is hardly too much to say that physically speaking they

created the railroads. They invented the locomotive and the tracks and
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roadbed upon which it runs. They Hkewise developed the muUitude of

structures and the many tj'pes of equipment that taken together make up

the railroad as a unit. Long before the birth of this Association they

had constructed the network of railroads stretching from ocean to ocean

on this continent. They aided in the effective organization of the rail-

roads for operating purposes and had an influence upon establishment

of the rate structure of the country's railroads, as witness the work
done by those distinguished engineers, Albert Fink and his brothers.

Brains and initiative come to the front in any line of endeavor, and we
Engineers have no monopoly of these qualities. Too many leading rail-

road men of today started as trackmen, office boys, engine wipers, clerks,

and telegraphers for us to doubt the statement. In fact twenty-five years

ago relatively few Engineers occupied high official positions on the rail-

roads. Since then men of our training have tended to advance to the

higher places in increasing numbers. But certainly it is a fact that the

Engineer even in his early humbler position played a commanding part in

the creation of the things that taken together make up the railroad sys-

tems of the country, and the railroad systems are the veins and arteries

which keep the life-blood of modern civilization in circulation. Someone
has said that the old copy book maxim, "Knowledge is Power," is a lie.

But he was not thinking of real knowledge. He was thinking of infor-

mation. Real knowledge, i. e., wisdom, is information, combined with com-

mon sense, judgment, and initiative, and it certainlj' is power. Moreover,

education, not restricting the term to that of books or the schools, is much
more than merely the acquisition of information. I like to think of our As-

sociation as a great continuation school, coming after the university, if

you please—engaged in the higher practical education, training its members
not only to an understanding of the economics of construction, main-

tenance and operation, but also in the qualities that make for leadership,

a friendly interest in and understanding of the other fellow—all grow-

ing out of a better acquaintance.

During the life of the Association conditions have greatly changed.

New and grave problems are confronting the railroads. For a time ex-

cessive regulation both of rates and of details of management limited

the authority and initiative of the executives. Adverse labor conditions

and a decline in the morale of the working force, coupled with the great

advance in the cost of materials and supplies have been largely the

causes for the great increase in the cost of transportation and a source

of great di.scouragement to railroad managements. Of these the question

of morale is possibly the one in which we as individuals can most actively

affect the situation. Proper education of the right kind will show the

worker that his own best interests are tied up with the best interests of'

his company and that a fair day's pay merits a fair day's work ; and on

the other hand, the railroad ofllicer must realize that his best interests

are inseparable from fair treatment of and closer contact with subordi-

nates ; and that for everyone of us our advantage as well as our duty lies

in fairness and friendliness to associates, loyal support of superiors, and
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a friendly and courteous attitude to the public, showing it at every op-

portunity how inseparably its interests are hound up in a reasonable

prosperity for the railroads.

Doubtless regulation of rates and of some details of management
are here to stay. Doubtless the labor question in one annoying form or

another will persist, but the present situation is not without its encourag-

ing side. The businessmen of the country are generally coming to see

that their continued prosperity rests upon the prosperity of the railroads.

The railroads are giving the public better service, in greater volume than

ever before, and because of the steps which are being taken to bring the

general public to a realization of the fact, public sentiment has become

more favorable, and the Transportation Act is the result. Under it the

railroads are enjoying greater prosperity than for years past. But every

single member of this Association should be a publicity agent who leaves

no stone unturned, when in contact with anyone outside the railroad

game, to affect his opinion favorably toward the railroads. Remember
the old song about "Little drops of water and little grains of sand." Did

you ever see an automobile salesman let up on the job? We too must

never let up till the idea of sympathy for and co-operation with the rail-

roads has been "sold" to everyone in the United States.

Our Association is undoubtedly coming to be the recognized authority

upon questions of construction and maintenance, and upon some questions

of operation. It will continue to deal with the specific activities it was
organized to handle, and as I believe with the continually increasing-

prestige that comes from needed work well done. I think its members
are also to do their share toward the solution of these grave problems of

human contact and relationship, both because they have their share of

brains and initiative freely available for the needs of the companies they

serve, and because they well appreciate that the thoughtful study of these

problems is a good preparation for the duties of the higher positions to-

ward which many of them "are advancing. If I may hand on a w^ord of

advice to our younger members, so full of brains and. ambition and en-

thusiasm, I would be inclined to say as everyday work, do the job in

hand to the best of your ability ; as special work, master railroad account-

ing in principle and practice ; and as a general interest study the psychology

of your fellow-men—a large order, perhaps, but upon your knowledge

of and the usefulness of your mutual relations Avith those associated with

you, both above and below, rests any success in ofificial positions or in

efficient teamwork in any possible capacity.

This is the hour for our twenty-fifth attack upon the forces of igno-

, ranee, prejudice, unfairness, inefficiency and narrow self-sufUciency

—

LETS GO! (Applause.)

The President :—The next order of business is the reports of the

Secretary and Treasurer.
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Secretary E. H. Fritch :—As the reports of the Secretary and Treas-

urer have been printed and a copy sent to each member in advance

of this meeting and in view of the long program, it seems unnecessary

to take up the time of the Convention to read or abstract them. The

reports are, therefore, respectfully submitted for approval.

REPORT OF THE SECRETARY

March 1, 1924.

To the Members :

The Twenty-fifth Annual Meeting of the American Railway Engineer-

ing Association is an occasion when it is especially fitting and proper to

review the growth and the progress made during the past quarter-century,

and to summarize briefly the elements which have contributed to its high

reputation for efficiency and achievement.

Inception

Prior to the formation of the Association in 1899, few railways pur-

sued the same methods or used the same appliances in the Maintenance of

Way and Structures Department, even under similar climatic, physical and

commercial conditions, and there was little approach to uniformity in that

direction, except insofar as certain forms had, what may be termed a

survival of the fittest, become "types."

It was therefore believed that a wide field existed in which much

good might be accomplished in an endeavor to unify methods and practices

in the Maintenance of Way and Structures Department of American

Railways.

Object

The Association is dedicated to the following proposition

:

"The advancement and dissemination of

"knovyledge pertaining to the scientific

"and economic location, construction,

"maintenance and operation of railvyays."

This purpose has been kept steadily in view throughout the life of the

Association, and has served as a guide and formed the basis for all its

activities.
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Means to Attain Object

The means employed to work out the problems are as follows

:

(a) The accumulation of data pertaining to subjects

coming within the province of the Association, and
its critical analysis and study by Standing or Special

Committees

;

(b) The publication and dissemination of reports, papers

and discussions

;

(c) Annual meetings for the discussion of reports and
papers, and for the interchange of views, ideas and
experiences.

Committee-Work

It was the judgment of the founders that the best results would be

attained through the medium of Standing and Special Committees. The

"Maintenance of Way and Structures" Department was therefore divided

into fourteen sub-divisions, and a committee appointed for each division.

Subsequent developments in the railway service appeared to make it

desirable to increase the divisions to twenty-five. The titles of the several

committees, which also indicate their functions, as at present constituted,

are as follows

:

Standing Committees

I—Roadway.

II—Ballast.

Ill—Ties.
IV—Rail.

V—Traclc.

VI—Buildings.

VII—Wooden Bridges and Trestles.

VIII—Masonry.

IX—Signs, Fences and Crossings.

X—Signals and Interlocking.

XI—Records and Accounts.

XII—Rules and Organization.

XIII—Water Service.

XIV—Yards and Terminals.

XV—Iron and Steel Structures.

XVI—Economics of Railway Location.

XVII—Wood Preservation.

XVIII—Electricity.

XX—Uniform General Contract

Forms.

XXI—Economics of Railway Opera-

tion.

XXII—Economics of Railway Labor.

XXIII—Shops and Locomotive Termi-

nals.

XXIV—Co-operative Relations with Uni-

versities.

Special Committees

Stresses in Railroad Track. Standardization.

Each Committee, consisting of a Chairman and Vice-Chairman, has

a personnel varying from fifteen to thirty. For each Standing and Special

Committee a detailed assignment of work is provided annually. This

outline of work constitutes an interesting compendium of the current

problems of railway construction, maintenance and operation.
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Plan of Committee Reports

In the preparation of committee reports, the following general plan

is adhered to as far as practicable

:

(a) Historical—A brief account of the history of the
subject-matter of the report, giving an outline of
its origin and development.

(b) Analytical—An analysis of the subject-matter of
the report, especially the most important ele-

ments thereof.

(c) Argument—A statement giving the advantages
of the recommended practices and the disad-

vantages of the former practices.

(d) Definitions of Terms—Definitions of technical
terms used in reports, the meaning of which is

not clearly established, defining them only from
a professional standpoint.

(e) Specifications—Specifications for material and
workmanship.

Cf) Conclusions—The final recommendations of the
Committee on the subject assigned for the adop-
tion of the various elements of the report, in the

order of sequence, for publication in the Manual
of Recommended Practice.

Committee-work, as it is conducted in the American Railway Engineer-

ing Association, is unique, and constitutes the keystone of the organization,

giving it life, vitality and effectiveness. The excellent reports presented

to the Association demonstrate the wisdom of adherence to a definite and

consistent program. As a consequence, reports of the highest value are

formulated, and the final action by 'the Association results in the produc-

tion of well-considered recommended practice.

Personnel of Committees

Members of committees are selected with due regard as to their

qualifications for handling certain subjects, in order that the work under-

taken may be performed by experts in each particular line; also, giving

due consideration to the diversity of conditions as regards climate and

traffic in the different sections of the North American Continent.

Committee-work yields its reward in numerous ways—it induces re-

search and broadens the individual's viewpoint ; it widens the member's

acquaintance and promotes friendship ; it affords contact with a most

desirable class of men, and yields opportunities for the enrichment of

personal qualification and attainment.
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The Annual Meetings

The experience of the past twenty-five years has demonstrated the

wisdom of the selection of a central point as a permanent meeting place

and a definite time for holding the annual meetings of the Association.

Upon careful consideration, the founders designated Chicago as the place

and the middle of March as to time for the annual meetings.

These annual gatherings, participated in by railway men from all

sections of the American continent, afford exceptional opportunity for

the interchange of views, experiences and observations pertinent to every-

day problems, and are of unquestioned value. The annual meetings of

the American Railway Engineering Association are characterized by

intense attention to the business in hand, and no distractions are allowed

to interfere with the three days' proceedings.

Character of Membership

Although the Association was originally formed for the study of

questions relating to the Maintenance of Way and Structures Depart-

ment of railways, in its development it has so broadened its scope as to

attract to its membership many representatives from other branches of

the railway service.

This is singularly fortunate, as it presents opportunity for having

the various subjects under consideration viewed from every angle and

proper representation made of the viewpoint of each department.

The intelligent work of the American Railway Engineering Associa-

tion has had the effect of a more general appreciation of the fact that

the Engineering Department is also a unit—and an important one-—of

the Railway Service, and that it can be of very material help not only

to the Operating Department, but to every other branch of the transporta-

tion industry.

As an indication of the active participation by Operating officials in

the work of the Association, it is interesting to note that three Railroad

Presidents have served the organization as President; five Vice-Presidents

of railroads and one General Manager have held the same office. It is

also of interest to record the fact- that the membership rolls contain the

names of twenty-one Railroad Presidents.

Dissemination of Information.

The information accumulated by committees, and that contributed by

members and others in the form of special papers, is made available to

railways and to the members through the medium of the publications of

the Association, consisting of the monthly Bulletin; the annual volume of

the Proceedings, and the "Manual of Recommended Practice."
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These several publications contain a vast amount of information and

embody the results of investigations, observation and experience of the

best minds on American Railways. The annual volumes of the Proceed-

ings alone almost fill a "five-foot-shelf," constituting an encyclopedia on

subjects relating to maintenance of way and structures, as well as of

operation, of incalculable value.

The "Manual of Recommended Practice"

In the early years of the Association's existence it was decided to

assemble in one volume the recommended definitions, specifications and

principles of practice for railway engineering and maintenance of way

work, adopted by the Association at its annual meetings after due con-

sideration of the reports submitted by the Standing and Special Com-

mittees.

Owing to the importance and weight that should justly be attributed

to the deliberate and carefully expressed opinions of an association

comprising prominent railway officials and specialists in the various

classes of work and duties connected with the location, construction, main-

tenance and operation of railways, and the influence that such publica-

tion would undoubtedly have on railway engineering, maintenance and

operation, special care was observed that only such matter be included

in the "Manual" as had been carefully and sufficiently considered by the

Association prior to its adoption at the annual conventions as to warrant

its publication in this Manual as the practice recommended by the Asso-

ciation.

The "Manual" has been of inestimable value to American railways,

and the Association is fully justified in regarding it as its proudest

achievement.

The current edition is a volume of one thousand pages. In "Exhibit

A" reference is made to the titles of the recommendations it contains, and

will convey an approximate idea of its comprehensiveness and value.

Research Work
Important original research work has been conducted by committees

of the Association almost from its inception. Among the principal studies

undertaken or still being carried on may be mentioned the following:

Impact Tests on Railway Bridges; Stresses in Rail-

road Track; Injury to Track and Structures by Brine

Drippings from Refrigerator Cars; Tests of Concrete

Fence Posts ; Tests of Water Columns ; Tests of Rail

Joints ; Column Tests ; Marine Piling Investigations

;

Tests of Ballast Material; Tests of Treated Ties; Steel

Rail Investigations, etc., etc.
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Co-operation with Other Organizations

During the period of Federal control of railroads, it was deemed

expedient to effect a working arrangement with the American Railway

Association, whereby the American Railway Engineering Association per-

forms the function of the Construction and Maintenance Section and of

the Electrical Section of the Engineering Division. The effect of this

arrangement is that the Standing and Special Committees of the A.R.E.A.

are also similar committees of the A.R.A. The completed work of com-

mittees is transmitted to the Board of Directors of the American Railway

Association for endorsement, thus giving their work the backing of that

association.

In entering into this arrangement, the American Railway Engineering

Association reserved the right to retain its corporate existence and to

maintain its independence of action.

Co-operation has also been continued with other organizations on

matters of mutual interest, as for example

:

Manufacturers' Rail Committee

Bureau of Standards

Public Health Service, U. S. Treasury Department

National Research Council

Manganese Track Society

Associated General Contractors of America

American Concrete Pipe Association

Iowa State College

Bureau of Public Roads

American Society for Testing Materials

Forest Products Laboratory

American Committee on Electrolysis

Central Committee on Lumber Standards

University of Illinois

American Society of Civil Engineers

American Wood Preservers' Association

American Engineering Standards Committee - -

Lafayette College

U. S. Geological Survey, etc, etc.

War Work
During the World War, one hundred and sixty-five members of the

Association were either in military or naval service.

Another important contribution of the Association consisted in furnish-

ing the United States Government with two thousand eight hundred copies

of the "Manual" for the use of the American Expeditionary Forces

in France.
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In Conclusion

The Arrierican Railway Engineering Association has performed a

wonderful work on behalf of the Science of Railway Engineering, and

it faces a future holding opportunities for even greater accomplishments.

Its published records for the past twenty-five years testify eloquently

to the loyalty of its members to the object of the Association
—

"the ad-

vancement and dissemination of knowledge pertaining to the scientific

and economic location, construction, maintenance and operation of rail-

ways."

This efficient organization will continue to exert a powerful influence

on the right solution of problems involved in the safe, expeditious and

economical handling of traffic on American Railways.

E. H. FRITCH,

Secretary.
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REPORT ON MEMBERSHIP

Membership as of March 1, 1923 2,010

Withdrawals during year 38

Deceased members during year 14

Dropped from rolls 42

94

Additions during the year 232

Net gain in membership 138

f I

Total membership 2,148

Credit for this substantial gain in members is due primarily to the

co-operation of the respective committees, as indicated in the following

table

:

No. Applicants

Committee Secured

Track 16

Rail 15

Yards and Terminals 12

Economics of Railway Labor 11

Ballast 10

Water Service 9

Roadway 8

Signs, Fences and Crossings 7

Economics of Railway Location 6

Records and Accounts 6

Shops and Locomotive Terminals 6

Signals and Interlocking S

Ties 4

Iron and Steel Structures 4

Rules and Organization 4

Uniform General Contract Forms 4

Wood Preservation 2

Economics of Railway Operation 2

Buildings 1

Wooden Bridges and Trestles 1

Masonry 1

Electricity 1
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Deceased Members

George \V. Andrews, Assistant to Chief Engineer Main-
tenance, Baltimore & Ohio Railroad.

H. R. Carpenter, Assistant Chief Engineer, Missouri Pacific

Railroad.

Col. E. B. Gushing, Retired Engineer Maintenance of Way,
Southern Pacific Company.

Dr. p. H. Dudley, Consulting Engineer, New York Central

Lines.

W. F. H. FiNKE, Tie and Timber Agent, Southern Railway
S}'stem.

J. E. Hood, General Manager, Uintah Railway.

RoBT. W. Hunt, Consulting Engineer.

H. H. JoHNTZ, Engineer Maintenance of Way, Missouri-
Kansas-Texas Lines.

J. W. Kendrick, Consulting Engineer.

L. L. Kerns, Division Engineer, St. Louis-San Francisco
Railway.

J. G. Legrand, Bridge Engineer, Canadian National Railways.

Baron Chuzo Mori, Civil Engineer, Japanese Government
Raihva3's.

R. B. Reasoner, Division Engineer, Oregon Short Line Rail-

road.

J. G. RoDGERS, Vice-President, Pennsylvania Railroad System.

Geographical Distribution of Membership
N'o. Members

United States 1,924

Canada 135

Japan 20
China 12

Cuba 10
Brazil 7

Mexico 7

India 5

Central America 4
Africa 4
Colombia 3

Australia 2
New Zealand 2

Philippine Islands 2
Manchuria 2
France
Ireland
Scotland _

Eg3Pt
Argentine
Alaska
Serbia
Bolivia
Sweden
West Indies
Hawaii
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Exhibit A

REFERENCE TO RECOMMENDATIONS ADOPTED AND
INCLUDED IN THE "MANUAL"

Roadway

Definitions of Terms.
General Contract Requirements.
Width of Roadway at Subgrade.

Slopes of Roadway Cross-Section.

Specifications for the Formation of the

Roadway.
Mechanical Shovels; Locomotive Cranes
and Dragline Excavators; Shovel Meth-
ods and Operations.

Shrinkage and Subsidence—Allowance for

In Estimating.

Grade Reduction and Track Elevation

"Work.

Waterways—Slides—Washouts.

Surface and Sub-Surface Drainage-
Drainage of Large Cuts.

Tunnels—Tunnel Construction and Ven-
tilation.

Specifications for Sodding with Bermuda
Grass.

Means for Prevention or Cure of Watei
Pockets in Roadbed.

Drainage of Roadway Through Stations

and Yards.
Grade Separation.

Slopes for High Rock Cuts of Forty Feet

in Height or More.
Soft, Spots in Roadbed—Ditching.

Ballast

Definitions of Terms.
Choice of Ballast.

Comparative Merit of Material for Bal-

last.

Specifications for Stone Ballast Material.

Specifications for Washed Gravel Ballast.

Ballast Sections, with Particular Refer-

ence to Sub and Top Ballast.

Instructions to Govern Ballasting on an
Operated Line.

Bal-Organization and distribution of

last Raising Force of 77 Men.
Specifications for Ballast Tools.

Use, Care and Limitation of Mechanical
Tools.

Cleaning Foul Ballast.

Reinforcement Under Ballast.

Ballasting by Contract.

Ties

Definitions of Terms.
Specifications for Cross-Ties and Switch-

Ties.

Use of Dating Nails—Specifications for

Dating Nails.

Tie Renewals in Continuous Stretches

versus Single Tie Renewals.
Records of Cross-Ties.

Economic Comparison of Cross-Ties of

Different Materials.

Fundamentals to be Considered in De-
signs of Substitute Ties.

Care of Ties after Distribution.

Installation and Keeping Records of

Cross-Tie Test Sections.

Rail

standard Rail Sections.

Specifications for Carbon Steel Rails.

Specifications for Drop Testitig Machine.
Standard Locations of Borings for Chem-

ical Analysis and Tensile Test Pieces.

Specifications for High-Carbon Steel Joint

Bars.

Specifications for Quenched Carbon and
Quenched Alloy Steel Track Bolts with
Nuts.

Specifications for Medium Carbon Steel

Track Bolts with Nuts.
Specifications for Quenched Carbon and
Quenched Alloy Steel Joint Bars.

Drilling of Rails.

Specifications for Coiled Spring Washers.
Rail Record Forms.
Rail Inspection.

Standard Test for Rail Joints.
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Track

Definitions of Terms.
Maintenance of Line—Spirals—Table of

Functions of the Ten-Chord Spiral.

Maintenance of Surface and of Gage.
Width of Standard Flangeway.
Gage on Curves.
Speeds of Trains Through Curves and
Turnouts.

Temperature Expansion for Laying Rails.

Standard Rail Joint.

Design of Track Fastenings.

Specifications for Relayer Rail for Vari-

ous Uses.

Specifications for Steel Cut Track Spikes

—Steel Screw Spikes.

Design of Cut Track Spike and Screw
Spike.

Testing Gage for Screw Spike.

Tie-Plates—General Principles of Design.

Specifications for Steel Tie-Plates

—

Wrought Iron Tie-Plates—Malleable
Iron Tie-Plates.

Anti-Creepers—General Requirements.
Specifications for Switches, Frogs, Cross-

ings and Guard Rails.

Specifications for Design and Dimensions
of Manganese Steel Pointed Switches.

Requisites for Switch Stands, including
Connecting Rods.

Desirable Agencies for Obtaining a Bet-
ter Class of Section Foremen.

Tables of Theoretical and Practical Turn-
out Leads.

Detail of Switch Stand Target Shapes.
Oiling Track Fixtures.
Specifications for the Laying of New
Track.

Typical and Detail Plans of Turnouts,
Crossovers, Slip Switches, Double
Crossovers and Railroad Crossings (150
plans).

Plans and Specifications for Switch
Stands. Switch Lamps and Switch
Locks.

Buildings

Definitions of Terms.
Ashpits.

Engine House Design.

Freight Houses—P'linciples of Design of

Inbound and Outbound.

Locomotive Coaling Stations.

Passenger Stations.

Rest Houses for Employees.
Roofings.

Oil Houses; Section Tool Houses.

Wooden Bridges and Trestles

Definitions of Terms.
Specifications for Timber Piles—Rail-

road Heart Grade—Railroad Falsework
Grade.

Pile-Driving—Principles of Practice; Pile

Record Form.
Specifications for Workmanship for Pile

and Frame Trestles of Untreated Ma-
terial Built Under Contract.

Use of Guard Rails and Guard Timbers.
Use of Lag Screws in Trestle Construc-

tion.

Specifications for Metal Details Used in

Wooden Bridges and Trestles.

Relative Economy of Repairs and Re-
newals of Wooden Bridges and Trestles.

Comparative Merits of Ballast Deck and
Reinforced Concrete Trestles.

Economy Curves for Structures of Vari-
ous Ratios of Life Periods.

Working Stresses Permissible for Struc-
tural Timbers.

Specifications and Classifications and
Grading Rules for Lumber and Timber
to Be Used in the Maintenance of Way
Department.

Best Method of Fireproofing Wooden
Bridges and Trestles.

Plans for Open Deck Pile and Frame
Trestles, Multiple Story Trestle, and
Ballast Deck Pile and Frame Trestles.

Masonry
Definitions of Terms.
Specifications for Portland Cement and
Natural Cement.

Specifications for Stone Masonry.
Specifications for Concrete. Plain and
Reinforced.

Specifications for Billet-Steel Concrete
Reinforcement Bars.

Specifications for Constructing Pre-
Molded Concrete Piles.

Specifications for Driving Pre-Molded
Concrete Piles—Typical Concrete Pile
Sections,

Designs of Reinforced Concrete Struc-

tures.

Methods of Depositing Concrete Under
Water.

Designs of Retaining Walls.
Monolithic Construction.
Waterproofing of Masonry.
Disintegration of Concrete and Corrosion

of Reinforcing Material.

Method of Repairing Defective or Work
Surfaces of Concrete.
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Signs, Fences and Crossings

Definitions of Terms.
Specifications for Standard Right-of-Way
Fences—Table of Material Required for

Fences.
Gates for Right-of-Way Fences.

Concrete Fence Posts.

Surface Stock-Guards.

Snow Fences, Snow Sheds and Methods
of Snow Removal.

Wooden Crossing Signs—Trespass Signs
—Roadway Information Signs.

Specifications for Highway Grade Cross-
ings and Approaches.

Location of Signs.

Signals and Interlocking

Definitions of Terms.
Train Order Signals—Manual and Con-

trolled Manual Block Signals.

Indications Conferring or Restricting

Rights.

Division of Expense of Installation, Re-
newal and Maintenance of Joint Inter-

locking Plants.

Signal Indications and Aspects.
Requisites of Switch Indicatoi's.

Signals for Train Operation.

Records and Accounts

Definitions of Terms.
Engineering Department Forms.
Maps, Charts and Profiles—Track Chart-

Progress Profile.

Conventional Signs for Use on Railway
Profiles, Right-of-Way and Track
Maps; Signals and Interlocking.

Electrical Wiring Symbols.
Reasons for Maintaining a Storehouse.
Protection of Records.

Water Service

Definitions of Terms.
General Principles of Water Supply Ser-

vice.

Impounding Reservoirs for Railway Pur-
poses.

Water Meters for Use in Railway Water
Service, Methods for Testing and Read-
ing Meters, and Checking Consumption
of Water.

Water Service Organization.

Instructions for Care of Water Stations.

Examination Questions for Care of Boil-

ers—for Care of Internal Combustion
Engines—for Care of Electrically Op-
erated Pumps.

Quality of Water—Method of Treatment.
Water Softeners—Design and Installation

—Operation, Maintenance and Supervi-

sion—Capacity—RelaC"we Economy.

Yards and

Definitions of Terms.
General Requirements of "5 ards and Ter-

minals.

Car Capacity of Freight Yards.

Team Delivery Yards.
Hump Yards.
Yard Lighting.

Freight Transfer Stations.

Passenger Terminal Stations.

Typical Situation Plans for Division En-
gine Terminal.

Transfer of Lading of Bad -Order Cars.

Catechism of Yard Design and Operation.

Specifications for the Manufacture and
Installation of Railway Track Scales.

Foaming and Priming.
Minimum Quantity of Scaling and Cor-

rosive Matter Which Will Justify

Treatment.
Water for Drinking Purposes.
Specifications for Wooden Water Tank

—

for Tank Hoops.
Steel and Timber Sub-Structures for

Water Tank.
Specifications for Steel Water and Oil

Tanks.
Water Service Records.

Standard Specifications for Chemicals to

Be Used in Water Treatment.
Specifications for Cast Iron Pipe and
Special Castings—for Hydrants and
Valves.

Terminals

Rules for the Location, Maintenance, Op-
eration and Testing of Railway Track
Scales.

Specifications for the Manufacture anu
Installation of Motor Truck, Built-in,

Self-Contained and Portable Scales for

Railroad Service.

Relations Between Factors of Designs in

Warehouse Construction.

The Proper Relation of Passenger Station

Facilities which should Exist Between
Business Handled and the Size and Ar-
rangement of such Facilities.
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Iron and Steel Structures

Inspection of Bridges and Records of In-

spection.

Instructions for the Mill Inspection of
Structural Steel—for the Inspection of

the Fabrication of Steel Bridges—for

the Inspection of Bridge Erection.
Column Tests—Column Formula.
Requirements for the Protection of Traf-

fic at Movable Bridges.

Specifications for Bronze Bearing Metals
for Turntables and Movable Railway
Bridges.

Specifications for Movable Railway
Bridges.

Contracting for Steel Railway Bridges.
Specifications for the Erection of Railway

Bridges.

General Specifications for Steel Railway
Bridges.

Rules and Unit Stresses for Rating Ex-
isting Bridges.

Classification of Bridges for Operating
Purposes.

Principles for Detailed Design of Flash-
ing, Drainage, Reinforcement and Pro-
tection for Waterproofing Purposes.

Definitions of Terms.
Economics of Railway Location
Train Resistance—Curvature.

Economics of Railway Location

Curve Resistance—Freight Cars.
-Power-

Wood Preservation

General Requirements of Wood Preserva-
tion.

Grouping of Timbers for Antiseptic

Treatment.
Specifications for Grades 1, 2, 3, Creosote

Oil.

Specifications for Creosote-Coal-Tar So-

• lution.

Precautions to Be Followed in the Piu--

chase and Use of Creosote-Coal-Tar
Solution.

The Use of Coal-Tar in Creosote.

Specifications for Creosote Oil Analysis

—

for Zino-Chloride—for Preservative
Treatments of Wood—Zinc-Chloride

—

Zinc-Tannin Treatment—Creosote Oil

(Full-Cell Process)—Zinc-Chloride and
Creosote Oil—Creosote Oil (Empty-Cell
Process with Final Vacuum)—Creosote
Oil (Empty-Cell Process with Initial

Air and Final Vacuum).

Methods of Accurately Determining Ab-
sorption of Creosote Oil and Creosote-
Coal-Tar Solution.

Water in Creosote.
Method for Determining Strength of
Zinc-Chloride Solution.

Directions for Use of Iodine P'otassium
Ferricyanide Starch Color Reaction
Tests for Determining Zinc Chloride
Penetration.

Determination of Zinc in Treated Tim-
bers.

Forms for Reporting Inspection of Tim-
ber Treatment.

Specifications for C'reosoted Piles and
Timber for Use in Atlantic Coast
Waters Infested with Marine Borers.

Preservative Treatment to Be Used on
Piles and Timbers in Land Construc-
tion.

Methods for Storing Lumber and Piling
for Air-Seasoning Preliminary to Pre-
servative Treatment.

Electricity

Definitions of Terms.
Overhead Clearance L4nes for Permanent
Way Structures on Electrified Railways.

Clearance Lines for Equipment and Per-
manent Way Structures Adjacent to

Third Rail and for Third Rail Struc-
tures.

Railway Specifications for Electric, Light,

Power Supply and Trolley Lines Cross-
ing Steam and Electric Railways.

Tables and Curves of Conductors Sags

—

Steel Wire—S t r a n d e d-Galvanized

—

Specifications for Wood Poles—for Gal-
vanizing or Sherardizing.

Stone Conduits.
Railway Specifications for Electric Wires
and Cables.

Railway Specifications for Underground
Conduit Construction for Power Cables.

Tungsten Lamp Standards.
Electrolysis.

Specifications for Adhesive Tape for Gen-
eral Use for Electrical Purpose.?—for
Rubber Insulating Tape.

Rules for Recommended Practice Relative
to Oil Sidings Due to Stray Currents.
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Uniform General Contract Forms

Form of Proposal—of Construction Con- Grade—of Lease Agreement for Indus-

tract—of Bond—of Industry Track trial Site—of License for Wires. Pipes,

Agreement for Interlocking Plant—of Conduits and Drains on Railway Prop-

Agreement for Crossing of Railways at erty—for Private Road Crossing.

Rules and Organization

Manual of Instructions for the Guidance The Science of Organization: Mainte-
of Engineering Field Parties—of Rules nance of Way Organization—Depart-
for the Guidance of Employees of the mental—Divisional.

Maintenance of Way Department. Rules for Inspection of Bridges, Trestles

and Culverts.

Economics of Railway Labor

Plans and Methods for Obtaining Railway Department, Looking to Greater Econ-
Labor. omy and Efficiency as Well as Promo-

Training and Educating Engineers or tion.

Employees in the Engineering Depart- Standard Methods for Performing Mainte-
ment in Maintenance Work—Training nance of Way Work for the Purpose
and Educating Employees (other than of Establishing Units of Measure of

Engineers) in the Maintenance of Way Work Performed.

Economics of Railway Operation

Operation of Trains Against Current of

Traffic on Multiple Tracks.

Shops and Locomotive Terminals

!:npine House Design. Ashpits.
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FINANCIAL STATEMENT FOR CALENDAR YEAR ENDING

DECEMBER 31, 1923

Balance on hand January 1, 1923 $48,025.67

RECEIPTS
Membership Account

Entrance Fees ? 1,240.00

Dues 10,212.49

Subscription to Bulletins 10,212.48
Binding Proceedings 1,604.71

Badges 15.00

Sale of Publications
Proceedings 2,399.97

Bulletins 1,406.14

Manual 9,109.86

Specifications 711.05
Leaflets 121.50

General Index 2.50

Advertising
Publications 960.40

Interest Account
Investments 1,726.07

Bank Balance 104.78

Annual Meeting
Sale of Dinner Tickets 961.00

Miscellaneous 194.35

American Railway Association
Rail Committee 6,890.96

Total $47,873.26

DISBURSEMENTS
Ordinary Expenditures

Salaries $ 7,599.96

Proceedings 4,029.05

Bulletins 12,814.65
Stationery and Printing 1,838.95

Rents, Light, etc. 850.00
Telegrams and Telephone 4.33

Equipment
Supplies 128.51

Expressage 801.32

Postage 1,261.95

Exchange 114.19

Committee Expenses 67.63

Officers' Expenses 60.57

Annual Meeting 2,274.70

Refund 34.00

Audit 150.00

Rail Committee 8,514.64

Miscellaneous 212.85

Total Ordinary Expenditures $40,757.30

Extraordinary Expenditures
Manual 10,915.25

Grand Total $51,672.55

Excess of Disbursements over Receipts 3,799.29

Balance on hand, December 31, 1923 $44,226.38

Consisting of:
Bonds $40,941.64
Cash in Bank 3,259.74
Petty Cash Fund 25.00

$44,326.38
51



STRESSES IN TRACK FUND

Balance on hand January 1, 1923 $ 940.70
Received from interest during 1923 28.61
Received from contributions 4,500.00

Total $ 5,469.31
Disbursements 1,450.93

Balance on hand in S. T. & S. Bank December 31, 1923. .? 4,018.38

REPORT OF THE TREASURER
Balance on hand January 1, 1923 $48,025.67

Receipts during 1923 $47,873.26
Paid out on audited vouchers, 1923 51,672.55

Excess of Disbursements over Receipts $ 3,799.29

Balance on hand December 31, 1923 $44,226.38
Consisting of:

,

Bonds $40,941.64
Cash in Bank 3,259.74
Petty Cash 25.00

$44,226.38

STRESSES IN TRACK FUND
Balance on hand January 1, 1923 $ 940.70

Received from interest during 1923. 28.61

Received from contributions 4.500.00

Total $ 5,469.31

Paid out on audited vouchers during 1923 1,450.93

Balance on hand December 31, 1923 $ 4,018.38

The securities listed above are in a safety deposit box of the
S. T. & S. Safe Deposit Company, Chicago.

Respectfully submitted,
GEO. H. BREMNER,

Treasurer.

I have made an audit of the accounts of the American Railway
Engineering Association for the year ending December 31, 1923, and

find them in accordance with the foregoing financial statements.

CHARLES CAMPBELL,
February 23, 1924. Auditor.

GENERAL BALANCE SHEET
December 31, 1923

ASSETS
1923 1922

Due from Members $ 3,322.75 $ 3,358.50
Due from Sale of Publications 2,345.04 1,078.94
Due from Advertising 3,800.00 1,865.00
Due from American Railway Association 2,908.93 1,275.25
Furniture and Fixtures (cost> 997.40 997.40
Gold Badges 61.00 68.00
Publications on hand (estimated) 6,000.00 6,000.00
Manual 5,000.00 9,575.75
Extensometers 500.00 50000
Investments (cost) 40,941.64 40,794.14
Interest on investments (accrued) 776.63 580.05
Cash in Standard Trust and Savings Bank 3,259.74 7,206.53
Petty Cash Fund 25.00 25.00

Total $69,938.13 $73,324.56

LIABILITIES
Members' Dues paid in advance $ 5,979.72 $ 4,832.50
Impact Test Fund on Electrified Railways : 285.46 285.46
Advertising paid in advance 70.00
Due for Printing (Bulletins) 1,272.49 1,314.69
Due for Printing (Manual) 9,575.75
Surplus 62,400.46 57,246.16

Total $69,938.13 $73,324.56
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The President:—What action do you wish taken?

J. L. Campbell (El Paso & Southwestern) :—I move the adoption of

the following resolution

:

"That the reports of the Secretary and Treasurer be approved and

printed in the Proceedings."

Mr. G. A. Mountain (Canadian Railway Commission) :—I have much

pleasure in seconding that resolution, and in doing so on this Twenty-

fifth anniversary of our formation, I want to say how much this Society

(and I know I am voicing the views of the Association) appreciate the

concise and splendid manner in which the Secretary has prepared and

issued the reports of Committees and the Bulletins and Proceedings.

I am sure, sir, that I voice every sentiment that I have just expressed from

the Association.

Now, sir, I also voice the sentiment of my Fellow-Canadians north

of the imaginary line that separates most of you here from your cousins

to the North, and I want to tell you how much we appreciate the work

of the occupant of the Secretary's office. The splendid manner in which

these reports are made up is evidence of the faithful and arduous work

that he gives you, and it is appreciated by us all.

I have much pleasure, sir, in seconding that resolution.

The President :—You have heard the resolution. Are there any

further remarks? If not, those in favor will please say "aye," contrary

"no."

(The resolution was unanimously adopted.)

The President:—To facilitate business and devote the time of the

convention to more important matters, definitions of terms submitted

by the different Committees will not be discussed on the floor, unless

the Chair rules otherwise. Afembers having suggestions to make for

changes are requested to hand them to the Secretary for the informa-

tion and consideration of Committees.

In addressing the Chair, gentlemen, it is requested that members an-

nounce clearly and distinctly their names and the name of the company

with which they are connected in order that the reporter can record the

information correctly.

Consideration of reports of Standing and Special Committees is

now in order.

As a preliminary statement I wish to say that discussion from the

floor is welcome. It is one of the objects of our meeting. We are met

with a dilemma, however ; our work has grown to such an extent that

we have to use the utmost expedition consistent with proper discussion



54 Business Session

if we are to complete the work of the Association on time. The tendency

in the past has sometimes been to devote a great deal of attention and

discussion to the early reports and thus crowd off without any dis-

cussion following reports. I trust that every member will discuss any point

that is important, but that minor discussion will be reserved and given

to the Committee in the form of written discussion.

The President :—The first report to be submitted will be that of the

Ballast Committee. The report will be presented by the Chairman, Mr.

F. J. Stimson.

(For Report, see pp. 97-111.)

The President :—Mr. W. A. Clark, Chairman of the Committee on

Ties will present the report.

(For Report, see pp. 113-135.)

The President :—In the absence of the Chairman and Vice-Chairman,

the report of the Committee on Buildings will be presented by Mr. F. R.

Judd, Acting Chairman.

(For Report, see pp. 137-150.)

The President :—The next report is from the Committee on Wooden

Bridges and Trestles. This report is presented by its Chairman, Mr.

Arthur Ridgway.

(For Report, see pp. 151-156.)

The President :—The next report is that of the Committee on Signals

and Interlocking. This report Avill be presented by the Chairman, Mr.

F. B. Wiegand.

(For Report, see pp. 157-158.)

TUESDAY, MARCH 11, 1924.

AFTERNOON SESSION

(Vice-President G. J. Ray in the Chair.)

Chairman Ray:—The first report for the afternoon is the Committee

on Water Service. The report will be presented by its Chairman, Mr.

C. R. Knowles.

(For Report, see pp. 159-187.)

Chairman Ray :—The next report is that of the Committee on

Economics of Railway Location. Prof. E. E. King, Chairman, will present

the report.

(For Report, see pp. 220-224. >
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Chairman Ray :—The following members are appointed as tellers

to canvass the ballots cast for officers for the ensuing year : H. C. Smith,

Chairman ; C. M. McVay, L. J. F. Hughes, Barton Wheelwright, F. J.

Bishop.

The Secretary will turn the ballots over to the tellers and they wifT

retire and be prepared to make a report tomorrow afternoon. Those

ballots will be turned over immediately after this meeting this after-

noon.

The Committee on Uniform General Contract will now present its

report through Mr. W. D. Faucette, Chairman.

(For Report, see pp. 189-216.)

Chairman Ray:—The Committee on Standardization will please come

to the platform to submit their report.

The report will be presented by the Chairman, Mr. E. A. Frink.

(For Report, see pp. 217-219.)

Mr. E. A. Frink:—I think you can support me a bit and give me

a bit more weight if you will express your opinion on that particular

phase of the subject, whether in your judgment it is wise to deprive the

sponsor of the veto power. In order to get this matter on the records

I have written out a resolution that I would be very glad to have the

Convention endorse, if it will.

Resolved, That the American Railway Engineering Association

believe it will be a serious mistake on the part of the American Engineering

Standards Committee to so change its constitution and rules of procedure

as to eliminate or even impair the veto power now possessed by the

sponsor or sponsors of a project.

I move the adoption of that resolution.

Chairman Ray :—We might ask the Secretary to read this resolution

again so it may be fresh in your mind.

(The Secretary read the resolution.)

(The resolution was adopted.)

WEDNESDAY, MARCH 12. 1924.

MORNING SESSION

The President :—The report on Iron and Steel Structures will be

presented by the Chairman, Mr. O. F. Dalstrom.

(For Report, see pp. 225-298; 1072.)
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The President :—In ^he absence of the Chairman and Vice-Chairman,

the report of the Committee on Electricity will be presented by Mr. A. E.

Owen, Acting Chairman.

(For Report, see pp. 299-356.)

The President :—The report of the Committee on Roadway will be

presented by its Chairman, Mr. C. M. McVay.

(For Report, see pp. 357-380.)

The President :—The report of the Special Committee on Stresses in

Railroad Track will be presented by the Chairman, Prof. A. N. Talbot.

(For Report, see pp. 381-383.)

The President :—The report of the Committee on Shops and Loco-

motive Terminals will be presented by its Chairman, Mr. F. E. Morrow.

(For Report, see pp. 65-95.)

The President :—The report of the Committee on Rail will be pre-

sented by its Chairman, Mr. G. J. Ray.

(For Report, see pp. 385-437.)

WEDNESDAY, MARCH 12, 1924

AFTERNOON SESSION

(Vice-President G. J. Ray in the Chair.)

Chairman Ray:—Mr. Lee cannot be here this afternoon and he has

asked me to again take the Chair for the afternoon.

Chairman Ray :—We will now hear a report from the Tellers ap-

pointed late yesterday afternoon.

Secretary Fritch read the following report

:

REPORT OF THE TELLERS

March 12, 1924.

To the American Railway Engineering Association:

We the Committee of Tellers, report the following as the result of

the count of the ballots

:

President—
G. J. Rav 1239

C. F. W. Felt 1

C. A. Morse 1
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Vice-President—
C. F. W. Felt 926
E. B. Temple 305

J. E. Willoughby 1

Secretary—
E. H. Fritch 1245

Treasurer—
G. H. Bremner 1242

Directors (three to be elected)—
A. M. Burt 561

A. F. Blaess 551
W. P. Wiltsee 492
F. L. C. Bond 479
W. D. Faucette 357
C. E. Johnston 340
H. L. Ripley 316

J. V. Neubert 306
W. H. Kirkbride 277
C. B. Brown 1

H. T. Hazen 1

W. H. Penfield 1

Nominating Couimittec (five to he elected)—
M. C. Blanchard 891

Frank Lee 694

J. E. Willoughbv 667
R. H. Ford 654
C. C. Cook 620
A. H. Rudd 581

Arthur Montzheimer 546
W. J. Burton 465
A. R. Ravmer 464
C. R. Harding 446
G. Davis 1

E. A. Hadley 1

Frank Ringer 1

A. F. Dorley 1

Maurice Coburn 1

F. G. Jonah 1

R. T. Scholes ; .

.

1

C. G. Delo 1

J. deN. Macomb 1

R. H. Gaines 1

Respectfulh' submitted,

H.. C. Smith, Chairman,

Barton Wheelwright,
F. J. Bishop,

L. J. F. Hughes,

C. M. McVay,
Tellers
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Chairman Ray:—The next report is that of the Committee on Track.

It will be presented by Mr. W. P. Wiltsee, Chairman.

(For Report, see pp. 439-477.)

Chairman Ray:—The report of the Committee on Yards and Ter-

minals will be presented by its Chairman, Mr. A. Montzheimer.

(For Report, see pp. 479-547.)

Chairman Ray:—The report of the Committee on Economics of Rail-

way Operation will be given by Mr. G. D. Brooke, Chairman.

(For Report, see pp. 703-743.)

THURSDAY, MARCH 13, 1924

MORNING SESSION

The President :—The report of the Committee on Rules and Or-

ganization will be presented by Mr. W. C. Barrett, the Chairman.

(For Report, see pp. 549-618.)

The President :—The Committee on Signs, Fences and Crossings will

please come forward.

("Vice-President Ray took the Chair.)

Chairman Ray :—We will ask Mr. Maro Johnson, Chairman, to pre-

sent the report.

(For Report, see pp. 619-655.)

Chairman Ray :—The report of the Committee on Masonry will be

presented by Mr. C. C. Westfall, Chairman.

(For Report, see pp. 657-674.)

AFTERNOON SESSION

The President :—The report of the Committee on Records and Ac-

counts will be presented by its Chairman, Mr. H. M. Stout.

(For Report, see pp. 675-702.)

The President :—The next report is that of the Committee on Eco-

nomics of Railway Labor, which will be presented by Mr. C. C. Cook,

the Chairman of the Committee.

(For Report, see pp. 745-844.)
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The President :—Members of the Wood Preservation Committee will

please come to the platform.

The report of the Committee on Wood Preservation will be presented

by its Chairman, Mr. S. D. Cooper.

(For Report, see pp. 845-1066.)

The President :—The Committee on Co-operative Relations with

Universities will please come to the platform.

(Vice-President Ray took the Chair.)

Chairman Ray :—The Committee on Co-operative Relations with

Universities had no printed report. The Chairman of the Committee,

Mr. R. H. Ford, will present the report at this time.

(President Lee resumed the Chair.)

The President :—Gentlemen, this completes the consideration of the

committee reports. The next order is New Business.

Mr. C. A. Morse (Chicago, Rock Island & Pacific) :— I am going to

rise to a question of privilege. I guess that is what you would call it.

I am going to do something a little unprecedented. There were a good

many present who would have liked to discuss the report of the Com-

mittee on Records and Accounts, but we recognized that we had a big

program and that there was not much time. I have a resolution to offer

in connection with that and would say that before offering it I have

presented it to the Chairman of that Committee to see that it would not

embarrass him, and I have been told by him and several other members

of the Committee that it not only would not embarrass them but they

would like to have it passed.

I am going to ask the convention (because I feel I am taking up the

time for something else) if they will not agree to vote on this without

discussion.

Resolved, That the American Railway Engineering Association
in convention assembled, looks with deep concern upon the proposed re-

vision of operating accounts of the railroads.

Economy of maintenance of way and structures is dependent upon
such detailed accounting as will provide a record of the cost of doing
different classes of work common to all carriers, and such records should

be kept in a uniform manner to permit of comparison of such costs
between the different operating divisions of a railroad and between differ-

ent railroads, and we further feel that such uniform records are necessary
to permit the I. C. C. to properly apply the requirements of the Trans-
portation Act.

I move the passage of that resolution.

(The motion was seconded and carried.)
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Mr. J. R. W. Ambrose (Toronto Terminals Railway) :—I wish to

move the following resolution

:

Resolved, By the American Railway Engineering Association in

convention assembled, that its thanks are hereby extended to Sir Henry
W. Thornton, K. B. E., and Mr. F. W. Sai-gent for their excellent ad-

dresses at the Annual Dinner on the evening of March 12th

;

To the Chairmen, Vice-Chairmen and members of the several com-
mittees, for their labors during the past year and for the valuable reports

presented to this meeting;
To the Committee on Arrangements and the Special Dinner Com-

mittee for the splendid manner in which the arrangements for the con-

vention and dinner were taken care of

;

To the Technical Press for the many courtesies extended during
the year and during the convention

;

To the National Railway Appliances Association for the interesting
exhibit of railway devices and appliances used in the construction,
operation and maintenance of railways, and for the courtesies extended to

the officers and members of the Association.

And lastly, but by no means least, to the official reporters for their

masterly, accurate and efficient work in the reporting of the proceedings

of this convention.

(The resolution was seconded and adopted.)

Mr. W. D. Faucette (Seaboard Air Line) :—We have now reached the

end of the twenty-fifth lap in the history of this organization. The

success of this convention has probably not been paralleled in the history

of the Association. What has transpired in the past three days is of

common knowledge to those here and to those who have left. I have

the pleasure of reporting the following resolution and presenting it for

adoption:

Resolved, That the members of the American Railway Engineer-
ing Association in convention assembled desire to place on record their

hearty appreciation of the capable manner in which this convention has
been presided over by Mr. E. H. Lee, and for the efficient administration
of the affairs of the Association during his occupancy of the presidential

chair.

Resolved, That this resolution be spread upon the minutes of the

meeting and a suitably engrossed copy be presented to Mr. Lee.

(The motion was carried unanimously and the resolution adopted.)

The President :—Gentlemen, we thank you heartily for the resolution.

You have honored me to an extraordinary degree during the last year,

and if I were to stay here indefinitely and were gifted with the tongue

of men and angels, I could not tell you how much I appreciate it. It has

been a great joy and a great pleasure to me to have been with you, and

I will have to let it go at that, gentlemen.
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The President :—The President appoints Past-Presidents Morse and

Campbell to escort the President-elect to the platform.

Mr. Ray, your friends and associates know you to be one of the

commanding intellects of this Association, but they know jou to be some-

thing more and better than that, they know you to be a man of fine

character and a man of a big heart. In handing over to you the duties and

authority of the office of President, I can only wish for you a continuation

of the lo3-al support and hearty co-operation and teamwork of the mem-

bers of the Association such as I have experienced in the last year.

It gives me the greatest pleasure to hand 3-ou the symbol of office,

Mr. Ray.

(President Ray took the Chair.)

President Ray :—It is getting entirely too late to delay you by a

speech at this time, and I do not intend to make one, but I do want to

say that I appreciate more than I can tell what you have done for me

and the recognition you have given me in making me President of this

Association. It is without question, to my mind, the highest honor that

can come to any railroad engineer in this country, and I personally would

not ask for any higher honor at the hands of my associates.

If I can only carry on the work of my predecessors who have had

charge of this work before me in half-way measure, I will feel that I

have done a great deal toward helping on the cause. I can only do that

with the help of the members and my associates in every way and I

know I will get it.

I thank you most heartily.

There is nothing further to come before the convention, except that

I want to announce that the Board will meet immediately after the ad-

journment of this meeting in Room 1102.

The convention is adjourned for the year 1924.

The ttveiity-sixth annual convention, of the American Raihvay En-

gineering Association zvill be held at the Congress Hotel. Chicago, March

10, 11 and 12, 1925.

E. H. Fritch,

Secretary.
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REPORT OF COMMITTEE XXIII—SHOPS AND
LOCOMOTIVE TERMINALS

F. E. Morrow, Chairman; A. T. Hawk, Vice-Chairman;
A. L. Atwill, R. L. Holmes,
C. N. Bainbridge, L. P. Kimball,
G. W. Burpee, W. T. Krausch,
Leland Clapper, L. H. Laffoley,
K. B. Duncan, J. S. McBride,
G. H. Gilbert, J. M. Metcalf,
Walter Goldstraw, J. W. Pfau,
E. M. Haas, John Schofield,
R. J. Hammond, L. K. Sillcox,
Geo. W. Hand, B. S. Voorhees,
G. W. Harris, J. M. Weir,

A. M. Zabriskie,
Coni}nittee.

To the Ai)icricaii Raihvay Enguiceriiig Association:

Your Committee respectfully presents herewith report covering the

following subject:

(1) Report on Typical Layouts for Storage and Distribution of

Fuel Oil, including Fuel Oil Stations between Terminals

(Appendix "A").

Action Recommended

1. That the conclusions in Appendix "A" relating to typical layouts

for storage and distribution of fuel oil, including fuel oil stations between

terminals, be approved for publication in the Manual.

Recommendations for Future Work

Continue the following subjects, collaborating with the appropriate

Committee of Divisions V—Mechanical, and VI—Purchases and Stores,

American Railway Association

:

1. Revision of Manual.

2. General Layouts of Engine Terminals.

3. General Layouts and Designs of Car Shops.

4. General Layouts and Designs of Coaling Stations.

5. Storehouses for Shops and Locomotive Terminals.

6. Recommend a carefully considered Outline of Work for ensuing

year.

To study the following New Subject:

7. General Layout and Design of Typical Locomotive Repair Shops.

Respectfully submitted.

The Committee on Shops and Locomotive Terminals,

F. E. Morrow, Chairman.

65
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Appendix A

TYPICAL LAYOUTS FOR STORAGE AND DISTRIBUTION
OF FUEL OIL, INCLUDING FUEL OIL STATIONS

BETWEEN TERMINALS

J. M. Metcalf, Chairman; C. N. Bainbridge, K. B. Duncan, G. W. Hand,

G. W. Harris, R. L. Holmes, F. E. Morrow, J. M. Weir, Sub-Com-

mittee.

General

The use of oil as fuel for locomotives is a development of the past

twenty-five years, and has been widely extended since the war, as a result

of the steadily rising cost of coal, coupled with largely increased produc-

tion of residuum fuel oil as a by-product of the petroleum industry.

Various elements in addition to the purchase cost per thermal unit enter

into any consideration of the relative economy of oil and coal. Such are

the saving in transportation cost due to the fact that the fuel value of oil

per pound is about fifty per cent greater than that of bituminous coal

;

the reduction of waste and loss in handling and storing; the elimination

of the soot and cinder nuisance and of damage due to spark-set fires; the

possible increase in the length of engine runs and reduction in the number

of stops required for receiving fuel and cleaning fires ; and, on the other

hand, increased cost of locomotive firebox and boiler maintenance due

to the higher temperature of oil fires, and increased investment in facili-

ties for handling and storing fuel.

A tabulation of replies from fourteen oil-using roads to a question-

naire covering general features of design of facilities for handling, stor-

age and delivery of fuel oil is appended as information, as are a number

of representative layout and detail plans of such facilities. Notwith-

standing the comparatively recent development of the problem, and the

varied conditions under which it has been worked out on the different

roads, it is felt that these replies indicate sufficient agreement to permit

formulating as recommended practice the general principles governing the

design of such facilities.

There is a wide variation in the character of fuel oils, but the tem-

perature at which the oil may be handled successfully and the extent of

heating required to maintain that temperature are the main factors affect-

ing variations in detail of design. The heavy Mexican crude or "topped"

oil, with asphalt base and gravity as low as 10 to 12 degrees on the Baume
scale, is largely used by roads having access to gulf ports. This oil, when

cold, is so thick and viscous as not to flow, and must be heated to tem-

perature of 100° to 140° Fahr. to permit satisfactory handling. The
lighter residuum fuel oil from the mid-continent fields, on the other hand,

with paraffin base and gravity between 25 and 28 degrees Baume, flows

like water at ordinary temperature and requires heating only during ex-

treme cold.
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Oil is commonly delivered in tank cars for distribution to the various

engine terminals. The Mexican oil is transported by tank steamers from

Mexican ports to the gulf ports and unloaded direct through pipe lines

from the steamer to storage tanks. From the storage tanks it is pumped
through loading racks to tank cars, as required for distribution. The
domestic oil is delivered from the oil companies either direct to tank cars

or to conveniently located storage tanks owned by the railroads.

The facilities required by the railroads include provision for unloading

the oil from the tank cars, for holding it in storage, and for delivering it

to locomotive tenders, together with the necessary pumps and connecting

pipe lines for transferring the oil between such facilities.

Unloading and Pumping

Oil is commonly unloaded from a tank car through the outlet,

equipped with valves, in the bottom of the car. A pipe with swing joints or

flexible hose may be connected to the outlet and oil delivered direct from

the car to pump suction. This method is cumbersome and awkward to

handle, and, in the frequent case where there is some defect in the valve,

likely to result in loss of oil. A more satisfactory method, where con-

siderable quantities of oil are to be handled, has been found to be to dis-

charge freely into a bo.x or trough placed between and below the level

of the rails of the track on which the cars stand for unloading. A con-

tinuous steel trough, long enough to accommodate the number of cars to

be unloaded at one time, and of varjing dimensions to provide for flow

to a central discharge pipe, gives satisfactory results. An alternative plan,

reported in successful use by several roads, substitutes for the continuous

trough concrete or steel boxes about 8 feet long spaced at car length

intervals and each provided with discharge pipe. Either trough or boxes

may be equipped with metal covers, closed when not in use, and serving

as windbreak to protect the discharging oil when opened for unloading.

Typical plans for troughs and boxes are submitted as information.

From the unloading trough or boxes oil passes by gravity through

discharge pipes to a depressed sump tank of steel or concrete. The ques-

tionnaire discloses wide variation in size and design of tanks in use for

this purpose. They must be set low enough to provide for gravity dis-

charge through the pipe line from trough or boxes as fast as oil is

discharged from cars, and should be of sufficient capacity to receive in

emergency a carload of oil when pumps are not in operation, or to allow

time for closing of valves on cars in case of sudden stopping of pumps
while unloading is in progress. Several roads report having experienced

trouble with steel sump tanks being lifted out of place, when empty,

through the action of ground or flood water. To avoid this, some method
of anchoring such tanks with sufficient weight to overcome their buoyancy

when empt3^ is necessary.

For the lighter and more fluid oils, which require little or no heating,

ordinary water pumps of various types are reported in successful use;
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with the heavier oils, the increased friction likely to be encountered may

make desirable a pump designed for higher pressure and with special valves

to provide free and unrestricted opening. When it becomes necessary to

handle oil at high temperature, the use of metal valves and metal packing

is common. No general conclusion can be drawn as to size and capacity

of pump required, this being a matter to be determined for each individual

case from the conditions to be met.

Storage

Flat bottomed, cylindrical steel tanks, of sizes and designs standard

with tank manufacturers for use by oil companies are in general use for

storage. The size most commonly used for large storage has a capacity

of 55,000 barrels, and is about 115 feet in diameter by 30 feet in height.

While some roads are using and others recommend all steel roofs for

these storage tanks, the more general practice calls for wooden frame and

sheathing, covered by light metal sheets, tar and gravel, or composition

roofing.

As precaution against fire, storage tanks should be located as far

from any other structures as can conveniently be arranged, consistent

with economical handling and delivery of the oil. It is customary to sur-

round each tank with an earthen dike or "fire wall" to retain the oil in

case of fire or bursting of the tank. These fire walls enclose a volume

from 20 to 50 per cent greater than the capacity of the tanks. Local

regulations and fire underwriters' requirements should be considered in

locating such facilities. Only two roads report the use of any protection

against lightning.

The oil companies, which store large quantities of expensive oil, fre-

quently install elaborate chemical fire fighting systems. None of the

roads report the use of such installations, but most of them pipe steam

to the top of the tank, with a view to smothering fires in the tank by

discharging live steam over the surface of the oil.

To prevent dangerous accumulation of gases, it is customary to pro-

vide capped openings for ventilation in the roof, although some roads re-

port that where wood roofs are used the unavoidable openings around

the edges of such roofs provide ample ventilation. In general, it appears

that the least ventilation and free movement of air over the surface of

the oil consistent with safety is most desirable from the standpoint of

losses due to evaporation. The following conclusions with reference to

loss of oil by evaporation are quoted from a bulletin of the Bureau of

Mines (Bulletin 200, Department of Interior, Bureau of Mines. Evapo-

ration loss of petroleum in the mid-continent field, by J. H. Wiggins).

While discussing primarily the losses from crude oil, the principles apply

to evaporation loss for any fuel oil.

1. Evaporation during storage and handling causes one of the largest

losses of crude petroleum between the well and the refinery.

2. From two-thirds to four-fifths of the evaporation loss may be

eliminated by protecting oil from free contact with air. This protection

\vill pay for itself in a short time.
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3. The percentage of the original value lost by evaporation is two
or three times the percentage of the original volume lost, because the

fraction that escapes from the crude oil is the best gasoline and its value

per unit of volume is two or three times that of the crude.

4. The maximum prevention of evaporation involves keeping the

mixture of air and vapor above the oil at rest and as near a constant

temperature, whether high or low, as possible. For example, if the mix-
ture of air and vapor above the oil does not move, very little more
evaporation will take place at 115° Fahr. than at 32° Fahr., because the

mixture will soon become saturated and then evaporation will cease.

8. Overshot connections should never be used for filling a tank.

9. Even in winter, when atmospheric temperatures are low, oil in

exposed lease tanks will lose more than one-half what it would lose dur-

ing similar storage in summer.
10. Oil at the surface of 55,000-barrel tanks, where evaporation takes

place, is subjected during a part of the day to temperatures much higher

than the average temperature of all the oil in the tank. In summer these

surface temperatures rise above 100° Fahr. Evidently in such storage the

loss by evaporation must be large.

Wide variations appear in the amount of storage considered neces-

sary. Some roads favorably situated as to source of supply require pro-

vision for less than a week's consumption, while others recommend from

three to six months' supply. A number provide storage for several

months' requirements with a view to taking all possible advantage of

varying market conditions. When central storage is provided from which

oil is distributed in carloads to other terminals, it may be desirable to

install loading racks, with movable pipe connections, spaced at car length

intervals, for filling cars bj' pumping from storage or direct from elevated

tanks.

Delivery

Most of the roads prefer to deliver oil to the locomotives by gravity

from an elevated tank. Several report using also direct pump or air

pressure at small stations, or where local fire restrictions do not permit

the use of elevated tanks. One only reports a preference for the use

of pumps direct over the gravity system of delivery.

Various t\'pes and sizes of tank are in use for gravity delivery. Dis-

mantled car tanks or similar horizontal steel cjdinders mounted on steel

or timber frame are in common use. In other cases, storage and delivery

is combined in steel tanks of tower or standpipe type, with capacities of

100,000 or 150,000 gallons. The use of wooden tanks as containers for oil

is generally considered not satisfactorj-.

The necessity for eliminating drip and wastage of oil makes the use

of the ordinary water column for delivery to locomotives undesirable.

The problem is to combine greatest possible flexibility of movement with

oil-tight connections throughout and prevention of drip. Several types

of columns are now manufactured for the purpose and are reported in

satisfactory service by the different roads.

Two roads report the use of meters for measuring oil deliveries to

locomotives. The majority, however, report fairly satisfactory results

from the use of gauges to measure the oil in the tender after delivery.
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Pipe Lines

The economical size of pipe for handling oil depends upon the

quantitj' which it is desired to handle in a given time, and this is affected

somewhat by the character of the oil. In general, discharge lines from
pumps are of six to eight-inch pipe, gravity delivery lines of eight to ten-

inch. Pipes are commonly either buried in the ground or enclosed in a

wooden or concrete box.

Heating

Heating, where required, is by steam in all cases reported. Steam

pipe coils are used in tanks. In the large storage tanks it is usual to

enclose the coils in a wooden box located at the outlet, to get maximum
benefit of the heat in the oil being pumped and avoid dissipation through-

out the tank. When properly heated in tanks, several roads find it un-

necessary to heat the oil pipe lines. The majority, however, provide for

such heat, and practice reported and recommended is about equally divided

between heating by a small steam line inside the large oil line and

enclosing the steam line alongside the oil line in a box or conduit. The
temperature to which oil must be ,heated to permit successful handling

varies widely with the character of the oil and the climate, and the ex-

tent of provision required for heating varies accordingly. Two roads

report successful use of thermostatic control for portions of their heating

systems. The majority, however, have not used and do not recommend
such installations, preferring to depend upon regulating valves operated

by the man in charge of the station.

CONCLUSIONS

General

1- Where oil is used as fuel for locomotives the facilities required

include provision for unloading it from cars, for holding it in storage,

and for delivering it to locomotive tenders.

2. The details of design necessarily vary with the composition and

gravity of the oil to be used and the climatic conditions to be encountered,

as they afifect the temperature which must be maintained in the oil for

convenient handling.

Unloading Facilities

3. Oil should be unloaded from tank cars by discharging direct into

a trough or boxes of steel or concrete between the rails of track on

which cars stand for unloading. Where boxes are used, they should be

spaced at car-length intervals for convenience in spotting cars for

unloading.

4. Unloading trough or boxes should deliver oil by gravity through

pipe line to depressed sump from which it may be pumped to storage or

delivery tank. Such pipe line should be of sufficient size and be laid with

sufficient gradient so that oil will flow by gravity to the sump as fast as
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it will be discharged from the total number of cars which will be opened

at any time. This should not be in excess of the capacitj- of the pumps.

5. Sumps may be of steel or reinforced concrete and should be cov-

ered. They should have capacitj- of not less than one carload. If of

steel, the pit should be drained or the sump should be anchored to prevent

displacement by grotind water when empty.

Storage

6. The storage capacity which should be provided depends largely

upon reliability and source of supply and probable variations in market

price of oil. In general, there should be at each station sufficient storage

to protect against any interruption which may occur in the delivery from

the regular source of supply. Additional storage for the purpose of

taking advantage of variations in market conditions may either be located

at various terminals where oil is used, or concentrated at one conveniently

located point.

7. Cylindrical steel tanks of 55,000 and 80,000 barrels capacity, erected

on leveled earth foundations, provide convenient and economical storage,

and can commonly be secured promptly and at less cost on account of

being standard construction with tank manufacturers. Each tank should

be surrounded by an earth dike, enclosing below the elevation of top of

dike a volume equal to one and one-half times the capacity of the tank.

Roofs should be provided of steel or of wooden frame and sheathing,

covered with asbestos, composition, tar and gravel, or sheet metal roofing.

8. Adequate means should be provided for the escape of gases

thrown off from the surface of the oil. The character and extent of such

provision required will depend on the tightness of the roof and the char-

acter of the oil. It should be designed to reduce circulation of air over

the surface of the oil to a minimum consistent with prevention of building

up of pressure due to the accumulation of gases.

9. Provision should be made for draining off water and refuse which

may settle in the bottom of tanks.

Delivery

10. Oil may be dehvered to locomotive tenders by gravity from ele-

vated steel tanks or under direct pump pressure. In general, the former

method is more convenient and economical.

11. The size of delivery tank required varies with local conditions

as to receipt and handling of oil, but the capacity should, in general, be

not less than the average amount of oil to be delivered in twenty-four

hours.

12. Valves should be provided for draining off water and refuse

which may accumulate in the bottom of tanks.

13. Delivery columns should be so constructed that spout can be

swung to position and valve opened from the locomotive tender to be

served. Spouts should have maximum freedom of movement in both

horizontal and vertical directions, consistent with prevention of leakage.

They should be provided with drip bucket, reversible end elbow, or other

means to prevent drip.
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14. Means should be provided for measuring accurately deliveries

of oil. Meters in delivery pipe lines or gauges on engine tenders serve

satisfactorily to that end.

15. Some wastage of oil around an engine terminal is inevitable and

provision which will reduce such wastage to a minimum is an important

item in design of facilities for handling oil. If all unnecessary waste and

leakage is eliminated the cost of recovery of waste oil is generally in

excess of the value of the oil. In cases where such waste is excessive or

becomes a nuisance, however, and causes damage to neighboring property,

it becomes necessary to provide traps in drainage channels or sewers,

equipped with baffles, to catch the waste oil, separate it from water, and

permit its recovery by dipping or pumping back to the sump. Such ap-

pliances are being used successfully.

Heating

16. Where heavy oil is used or where cold temperatures are experi-

enced, it is necessary to provide means for heating oil in cars, tanks and

pipe lines, in order that it may flow freely. Such heat is best provided

by steam pipes.

17. Pipe coils in tank cars, which can be readily connected by

flexible hose or pipe to steam pipe lines from the pump house, provide

satisfactory means for heating before unloading. The discharge of live

steam directly into the oil in the car may be resorted to in case heating

coils are out of order or car is not equipped.

18. Similar steam pipe coils provide satisfactory heat for storage

and delivery tanks. In larger tanks they are more effective if enclosed

with the end of the discharge line leading from the tank in a wood box

so that the heat will be applied directly to the oil as it leaves the tank,

and not disseminated through the whole tank full of oil. The heating

of oil in pipe lines will often prove advantageous and may be accomplished

by introduction of small steam pipe lines inside the oil lines, or by enclos-

ing steam line inside an insulating box alongside the oil line. The latter

method simplifies construction and maintenance, but requires more ex-

pensive first installation and greater consumption of steam in proportion

to the results obtained.

19. Where steam lines are installed in oil lines, it is necessary to

take precaution against excessive heating. On this account, it is not

recommended that steam lines be so installed larger than necessary for

heating the pipe line. Steam for tank coils and other purposes may
better be carried outside the oil lines.

Small Stations

20. While the foregoing recommendations apply primarily to the

larger stations, yet the general principles apply to the small stations ex-

cept that their application requires special adaptation to the problem. In

some cases, the oil is used direct from the cars, in other cases, storage

from one or more cars is combined with delivery tanks, delivery being

made either by gravity, pumps or air pressure.
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Questionnaire on Fuel Oil Facilities

Chicago & Northwestern Atchison, Topeka &
Santa Fe

Union Pacific System
L. A. & S. L.

1. Capy. loco. tank.
Time required to fill.

2. From what field ?

Gravity.
Base.

3. Method for unloading.

4. Type and capacity of
pump used.

5. Type and capacity of
pump recommended

6. Are pumps specially
equipped for handling
oil?

7. Size of pipe used to
pump to tanks.

8. Size of pipe recom-
mended.

9. Method used for heating
oil in cars.

10. Method recommended.

11. Method used for heating
oil in sump tanks.

12. Method recommended.

13. Method used for heating
oil in pipe line.

14. Method recommended.

16. To what temperature
should oil be heated for
economical handling ?

16. Have you used and do
you recommend ther-
mostat or automatic
control of heat?

17. Do you use underground
sump for unloading ?

18. Have you had trouble
withsump tanks float
ing acct. ground water?

19. What method do you use
for anchoring sump
tanks to prevent float'

ing?

2700 to 4000 gal.

5 min.

Wyoming.

10-12° Baume.
Paraffin.
Gravity into track trough
from which oil is pumped
into tanks.

7x6x7 Duplex.

10x10x12 Duplex.

No.

7' for large, 4' for small.

7' for large, 4' for small.

Heater pipes in tank and cars

Heater pipes.

Coils in tanks.

Coils.

Short lines none.
Long lines steam and oil in

same conduit.

Same.

70 to 140°, depending on sea-

son.

Not used.

No.

No.

Have no sump tanks.

Midcontinent—Mex.—Calif,

crude crude &
residuum.

18-28 10-14 14-20

Gravity into troughs. At few
points pump from top of

tank car to loco. This not
recommended.

5x7 Knowles pumps. 18x9x12
Worthington pumps, with
metal valves.

Worthington with m e t ^ 1

valves.

Some are, some not. Any
water pump will handle, es
pecially if equipped with
metal valves.

3" to 10", depending on size of

plant; for ordinary size 6" or
8" is ample.

6" to 10".

Heater coils in car. If out of

order, temporary coils or
live steam through dome
Also live steam outside
when necessary.

Heater coils in car. Do not
use steam direct to oil.

Heater coils—box type.

Heater coils.

Steam line alongside oil pipe
Lines boxed in.

Steam lines outside of oil pipe

line. Both lines boxed in.

Depends on gravity. Mid-
continent field 100°. Cali-

fornia oil, if heavy, say 14,

gravity might be 110.

We are using and recommend
automatic control of heat on
crane lines, sump and de
livery tank, traps for use on
railroad tank cars. Would
not recommend heat in stor-

age tank only when using
same.

Second-hand tank cars 6000 to

8000 gal. for sumps, placed
horizontally, or square
sumps 8000 to 20,000 gal.

placed vertically.

On few occasions; caused by
flood water.

Should be anchored to con
Crete foundation.

2940 gal.

15 min.

Local fields.

16 to 27.

Asphalt.
Box and direct pipe line conn.
Direct conn, more desirable
acct. less waste and danger
of fire.

Capacity depends on impor-
tance of station; should
always be ample. Duplex
steam and Gould rotary
cog.

Depends on local conditions.

If plenty of steam for heat-

ing. Duplex gives good satis-

faction.

No.

10" suction, 8' discharge.

These sizes satisfactory.

Would not recommend any
smaller.

Steam coils.

Steam coils.

Steam coils.

Steam coils.

Small live steam lines,

through pipe lines, both
pump suction and discharge,
and delivery lines of any
length.

Same.

60° to 80°.

No.

Steel tank of about one car
capacity.

No.

None.
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Questionnaire on Fuel Oil Facilities

Canadian Pacific C. M. & St. P. St. L.-S.F. Texas & Pacific

3000 gal.

15 min.

California.

13H.
Asphalt.
Cars drained into sump by
troughs and pumped into

storage tanks.

Worthington pump 12x6x12.

Worthington 12x6x12.

California.

Asphalt.
Boxes.

F. M. various sizes.

As above.

No. Ordinary water pumps Low pressure type, metal
' gaskets instead of rubberquite suitable.

8' or larger.

Steam pipe directly into oil

where do not get zero
weather, recommend tanks
equipped with inside steam
pipe.

Same.

Do not heat in sump.

Recommend do not heat in

sump.
Do not heat oil in pipe lines

Do not recommend heating in

pipe lines.

90°.

Do not use thermostat.
Do not think it necessary.

Yes. About 10,000 gal. ca-

pacity. Concrete construc-

tion.

No.

Concrete sump below groimd
level. No danger of float-

ing.

6' and S'.

Same.

Where heating is necessary
small steam coil is dropped
into tank through dome.

Slore satisfactory to have tank
cars equipped with coils

Heater coils.

Same.

Steam lines alongside oil pipe
lines.

Same.

very satisfactory.

No.

Yes.

No.

None.

Oklahoma.

Paraffin.

Boxes. Some small stations
pipe conn, to cars.

F. M. Santa Maria, 200-300
GPM.

Santa Maria or rotary piston.

No.

Coils in car.

Pipe in top of car.

Pipe coils.

Pipe coils.

Steam line inside.

Steam lines.

120°.

Have not used. Believe not
satisfactory.

10'6'x29'6' steel tank.

Yes.

Load tank with concrete slab.

1000 gal.

6 to 8 min.

La.-Ark.-Tex. Mex. crude.

22 to 35. 10-18
Paraffin. Asphalt.
All kinds. Troughs prevail-

F. M. Coalinga plunger pat-
tern 100-200 GPM.

Above.

No.

6°-8'-10'.

Depends on length of dis-
charge line.

Open and enclosed heater.

Enclosed heater.

Open heater.

Same.

Enclosed 1' and 2' steam
lines.

Same.

60° for paraffin base, 100° for

asphalt base.

Do not use.

Rectangular and cylindrical.

Yes.

Weight is sufficient to over*
come buoyancy.
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Questionnaire on Fuel Oil Facilities

Chicago & Northwestern

20. Approximatelywhatpro-
portion should the
weight of anchorage
bear to the total buoy-
ancy of the tank?

21. Any other suggestions or

information as to un-
loading and pumping
facilities?

22. What kind and size of

storage tanks do you
use?

23. What kind and size of

storage tanks do you
recommend ?

24. Do you use any protec-

tive coating on inside

of steel tanks ? If so,

what?

25. What kind of roof do you
use on storage tanks ?

26. What kind of roof do you
recommend ?

27. What method do you use
for heating oil in stor-

age tanks?
28. What is your practice

with respect to dikes
around storage tanks ?

None.

29. What is your practice

with respect to ventila-

tion of storage tanks?

30. What is your practice

with respect to fire

protection system for

storage tanks?

31. What method is used to None.
protect tanks against
destruction by light-

ning?

55,000 bbl.

5.5,000 bbl. Depends on loca-

tion.

No. •

Wood roof.

Wood roof.

Steam coils.

Use dikes.

None, except scuttle holes.

32. What ratio between daily
consumption and stor
age capacity do you
consider necessary?

33. Is it your policy to pro-
vide additional storage
to take advantage of

market conditions? If

so, to what extent?

34. Any other suggestions or
recommendations as to
storage facilities ?

35. What kind, size and
height of delivery
tanks do you use ?

36. Do you deliver oil from
tanks to locomotives by
gravity,or under pump
pressure?

15-20.

No provision.

C. & N. W. design, 2000 and
5000 bbl. sizes, 40' or more
in hgt. Gravity flow will

not drain tank, lower pot
tion being for settling sedi-

ment.
Both.

Atchison, Topeka &
Santa Fe

No information.

Unloading trough best
method.

Union Pacific System
L. A. & S. L.

55,000 bbl.

55,000 bbl. account less cost

per barrel.

None.

Wood roof with tar and paper
covered with gravel.

Board roofs with tar and
paper and gravel.

Box heater coils close to in-

let and outlet.

Dikes around 55,000 bbl.

tanks and delivery tanks.

Dike should be 1}4 times
larger than tank capacity.

Ventilation in 55,000 bbl.

tanks.

Smothering lines to storage

and delivery tanks.

None.

Depends on source of supply
and facility for moving.

Yes.

None.

Standard delivery tank 10,000
gal. Where storage and de-
livery combined, as high as
150,000 gal.

Gravity preferred. Both
used.

No.

Steel—earth.

Both.

No.

Wooden.

Wooden.

Steam coils.

Have not used dikes, but
recommend them.

Louvre ventilator at apex of

roof.

Signs forbidding torches and
lanterns. Sand boxes for

smothering fires.

None.

10 to 1.

No.

No.

Standard delivery tank 12,000
gal.; 16 feet above top of

rail.

Gravity.



Shops and Locomotive Terminals 85

Questionnaire on Fuel Oil Facilities

Canadian Pacific



86 Shops and Lccomotive Terminals

Questionnaire on Fuel Oil Facilities

Chicago & Northwestern Atchison, Topeka &
Santa Fe

Union Pacific System
L. A. & S. L.

37. What should be the re-

lation of delivery tank
capacity to daily con-
sumption of oil?

38. What size and type of de-
livery columns do you
use?

39. What size and type of de-
livery columns do you
recommend ?

40. What size of pipe do you
use between delivery
tank and columns ?

41. What size of pipe do you
recommend ?

42. To what temperature
should oil be heated in
delivery tank for eco-

nomical handling to
column ?

43. Have you used or do you
recommend the use of

thermostat or auto-

matic control of heat in
delivery tank, pipe line

or column ?

44. What method do you use
for measuring oil de-
liveries to locomotives?

45. Does this method give

satisfaction ?

46. What method do you use
for separating oil from
water in storage and
delivery tanks, and for

removing water from
tanks ?

47. Does this method give

satisfactory results ?

48. What method do you use
for reclaiming waste
oil?

49. Does this method give

satisfactory results?

50. Any further suggestions
or information as to de-

livery facilities?

51. Do you maintain fuel oil

stations between dis

trict terminals ?

52. Do you have any small
terminals where you
have not installed per-
manent oil delivery
facilities? If so, what
method do you use at
such points for deliver-

ing oil to locomotives ?

About 5 times.

8" Snow oil crane.

8° Snow oil crane.

4", 6" and 7"

4°, 6" and 7°

70 to 120 degrees.

Not used here.

Bowser oil meter.

Yes, on gravity delivery, not
so well on pump pressure.

Drain pipe at bottom of tank.

Yes.

Sump.

Yes.

No.

No.

Yes, old tank car tank
mounted. Use gravity de-
livery or steam pump using
locomotive steam.

3 days' supply.

4" to 8' columns. Present
standard Rose crane.

6' to 8" Rose type.

3' to 10"

6" to 10'

100° in winter.

Yes, in delivery tanks, pipe
line and columns.

Some points, meters; other
points, measuring rods in

engine tanks.

Prefer meters. They are
automatic and more satis-

factory.

Valve in bottom of tank.

Yes, where steam is not used
for direct heating.

Traps and cesspools.

Yes.

None.

Yes.

Yes. At some points we use
railroad tank cars; at others,

tanks elevated on structures
so oil will gravitate to en
gine tanks.

Equal.

Own design—10'

Rose column.

10'

10'

75 degrees.

Have not used, but recom-
mend use.

Graduated rod on locomotive
tender.

Seems about only method.

Valves in lowest point of stor-

age and delivery tanks. In
earth reservoirs pump suc-
tion can be lowered to pump
in-water.

Yes.

Collect in sumps and return to
delivery tank by pump or
air.

Yes.

No.

Yes, on long districts, espe-
cially with heavy grades.

None.
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Questionnaire on Fuel Oil Facilities

Canadian Pacific C. M. & St. P. St. L.-S. F. Texas & Pacific

Standpipe 6 or S inches.

Same.

I degrees.

No.

Measuring rods on locomo'
tives.

Yes.

Drain valves in bottom of

tank.

Yes.

None. Very little waste.

See above.

No.

Yes.

Portable tank mounted on
cars with pumps attached.
Steam for heating and
pumping from locomotive
to be served.

Rose columns 6° and S'

Same.

Same.

About 80 degrees.

Have not used aai cannot
recommend.

Gauge on locomotives.

Yes.

Provision to drain water from
bottom of tank and sumps.

No special provision.

Yes.

Yes. At Seattle oil pumped
as needed direct from tank
car through delivery col-

umn to locomotive.

Large stations 100%, small
not less than 50%.

8° F. M.

Fairbanks-Morse.

10'; some short, 8'.

Not less than 3-1.

6" and 8" F. M. and built-up.

120 degrees.

None used. Do not believe
will work satisfactorily.

Gauge on engine tank.

As far as we know.

None.

By pump direct, locomotive
furnishing steam.

6' and 8'.

6', S'and 10*.

8" and 10'.

100° for native, 125° for Mex.
crude.

No.

Fixed gauges in locomotive
tank.

Yes.

Outlet drains in base of tank.

Yes.

2 compartment separator,
located in line of flow.

Yes.

Yes.

Tank car on elevated chute
track delivering by gravity
to locomotives.
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Questionnaire on Fuel Oil Facilities

1. Capacity locomotive
tank, time required to
fill.

2. From what field-
Gravity
Base

3. Method for unloading.

4. Type and capacity of
pump used.

5. What type and capacity
of pump do you rec-
ommend?

6. Are your pumps spe-
cially equipped for
handling oil? If so, in
what respect?

7. What size of pipe do you
use between pumps
and tanks?

8. What size of pipe do you
recommend?

9. What method used for

heating oil in cars?

10. What method do you
recommend?

11. What method do you use
for heating oil in sump
tanks?

12. What method do you
recommend?

13. What method do you use
for heating oil in pipe
lines?

14. What method do you
recommend?

15. To what temperature
should oil be heated
for economical han-
dling?

16. Have you used and do
you recommend ther-
mostat or automatic
control of heat?

Ft. Worth & Denver City

North Texas.
25.7 Baume.
Parafl5.ne.

Track boxes to sump or
pumped direct ftota cars.

F. M. horizontal duplex
10x10x12, rated capacity 652
GPM, also type "Y"
engine with duplex pump.

Any stock duplex pattern
pump. Capacity governed
by design of plant.

No.

Cars equipped with steam
coils.

Steam coils in cars.

Steam coils.

Steam coils.

Some oil lines in concrete con-

duits with live steam line

and return alongside other
2" steam line inside oil line.

Steam line inside oil line.

No experience.

Not used.

Louisiana Ry. & Navigation
Co.

International & Great
Northern

15 or 20 minutes.

Mexican.
12 to 14 degrees.
Asphaltum.

Direct pipe line.

Schneider-Wilson No. 5159.

750 GPM 14x10x18.

Same.

Brass valves,
ing.

10" suction.

Metallic pack-

Same.

Steam coil in tank car.

Steam coil in car.

Coils—steam heated.

Same.

Not necessary to heat in pip,c

line if heated enough in

tank.

None.

120° Fahr.

Never have used any.

4 minutes 40 bbls.

Mexican Gulf crude.
10 to 13°, 24-26°.

Asphalt.

Gravity into track boxes
or sumps.

10 to 15 HP F. M. combina-
tion pumping units.
Knowles' steam pump for

small plants.

No.

8' in larger stations; 4" or 6'

at small stations where Gulf
oil is used.

Governed by local conditions,

ordinarily recommend 8'.

Steam heat coils in cars.

Same.

Steam coils.

Same.

2" steam line in oil line on
short runs, outside on long

runs.

Same.

Mexican crude 140-150°. Not
necessary to heat Gulf or
Midcontinent in this ter-

ritory.

Have not used.
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Questionnaire on Fuel Oil Facilities

Southern Pacific in Texas
and Louisiana
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Questionnaire on Fuel Oil Facilities

17. Do you use under-
ground sump for un-
loading?

18. Have you had trouble
withsump tanks float-

ing account ground
water?

19. What method do you use
for anchoring sump
tank to prevent float-

ing?

20. Approximately what
proportion should the
weight of anchorage
bear to the total buoy-
ancy of the tank?

21. Any other suggestions or
information as to un-
loading and pumping
facilities?

22. What kind and size of
storage tank do you
use?

23. What kind and size of
storage tanks do you
recommend?

24. Do you use any protec-
tive coating on inside
of steel tanks? If so
what?

25. What kind of roof do you
use on storage tanks?

26. What kind of roof do you
recommend?

27. What method do you use
for heating oil in stor-
age tanks?

28. What is your practice
with respect to dikes
around storage tanks?

29. What is your practice
with respect to venti-
lation of storagetanks?

30. What is your practice
with respect to fire

protection system for
storage tanks?

31. What method is used to
protect tanks against
destruction by light-
ning?

32. What ratio between daily
consumption of oil and
storage capacity do you
consider necessary?

Ft. Worth & Denver City

Underground sump of con-
crete. Steel tank car bodies
10'dia.x24'long; tank under
ground.

No.

We do not make a practice of

anchoring sump tanks.

Unable to answer.

150,000 gal. tank and 55,000
bbl.

Depends on local conditions.

Inside painted with natural
graphite paint.

Steel roof.

Steel roof.

Steam coils.

Dike only around 55,000 bbl.

storage tank.

Vents at or near top of all

storage tanks.

No fire protection except on
55,000 bbl. storage tank.
Steam pipe at top.

None.

Depends on reliability of sup-
ply and local conditions.

Louisiana Ry. & Navigation
Co.

S'x6'x60' concrete.

No.

None.

Steel tank 114'5''dia.x 31'

Steel tank 30' dia. x21'.

No.

Wooden roof with metal
covering.

Wooden roof covered with
good roofing paper.

1800' of 4' pipe laid through
center of tank with return
ells.

Earth dike with 6" pipe and
valve for water drainage.

6-8" openings on roof fitted

with covers.

Steam line into top of tank.

None.

4tol.

International & Oreat
Northern

Reinforced concrete sump
under tank 3'6'x5'6'x50'.

Some trouble with metal
tank.

Anchored with piling and
chains.

Find concrete sump prefer-

able to metal sump or
boxes.

Steel columns 20,000, 30,000
and 37,500 bbls. capacity.

Steel tanks 55,000 bbl. or
more.

No.

Wood.

Same.

Steam coils.

Earth dike capacity IJ^ times
capacity of tank.

No.

Steam line for smothering.
Keep ground clean of trash
and waste oil.

None.

30 days' supply.
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Questionnaire on Fuel Oil Facilities

Southern Pacific in Texas
and Louisiana

13,000 to 56,000 gallon con-
crete, round or rectangular.

Yes; during construction, but
not after installation was
completed.

Not required for concrete
tanks.

One-half.

Special attention should be
paid to location of pumps;
short suction line and no gas
pockets.

Steel tanks 5000 to 55,000 bbl.

Steel tanks not more than
55,000 barrel.

No.

Composition roof, tar, paper
and gravel on wood sheath-
ing.

Same.

Closed series coils, 2' pipe,

nipples and ells.

Earth levees, capacity 1}^
times capacity of tank.

4 small gauge hatches for light

and ventilation.

Steam smothering pipes.

Lightning rods on few tanks,
but not general practice.

Gulf, Colorado & Santa Fe

Governed by location and dis- 6 mos. storage minimum,
tance from supply.

7000 gallon steel tank.

Yes; in one or two cases.

Anchored by straps around
tank anchored to timbers.

Slightlj- greater than buoy-
ancy of tank.

Delivery facilities should be
close together, storage as
far away as possible.

37,500, 55,000 and 75,000 bbl.

55,000 bbl.

Do not paint or cover with
cement. Water cushion left

in bottom of tank.

Wood sheathing, tar and
gravel surface.

Air tight steel with explosive
hatches and vents.

2 " steam pipe 600 ft. in 4x4x60'
wood box.

1]-^ times tank capacity.

Not necessary with wood
roof.

No special fire protection sys-
tem.

.\11 steel tanks grounded.

Kansas City Southern

Cylindrical steel 285 and 452
bbls. capv.

Timber—269 bbls.

Concrete 1322 bbls.

No.

Steel sumps anchored by ^°
cable anchored in concrete
slabs 10 feet below surface

of ground.

4 to 1 with no oil in tank.

Unloading sumps 9 to 28 feet

from center of track, vari-

ance due to local physical
conditions.

Steel tanks above ground
19,795, 38,192 bbls. capa-
city. Concrete below
ground 1038 bbls.

Steel tanks 20,000 and 40,000
bbls.

No.

Composition.

Wood root with composition
covering.

Box heater, steam coils. End
of box protected by 4' wire
mesh.

Dikes around all steel storage
tanks; space between tanks
and dikes well drained.

Small openings for ventilation.

Standard hydrants and hose
boxes near each tank.

None.

Minimum 6 days' supply if

car not available to hold
reser-ve supply.

Missovu-i-Kansas-Texas
Lines

Yes. Cylindrical steel 20,000
and 30,000 gal. capacity.

Yes.

Cables over tank anchored in

concrete blocks.

One-half.

Steel tanks 15,000, 37,500 and
55,000 bbls.

55,000 bbls. steel tanks.

No.

Wood roof with composition
or tar and gravel covering.

Wood roof with composition
covering.

Steam coils enclosed in wood
box.

Earth dikes around all stor-

age tanks, capacity 1}^ to

IJ^ times tank.

Hatches in root.

Live steam lines at top of

tank to smother flames.

None.

Depends on source of supply.

In general, not less than a
week supply at each station.
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Questionnaire on Fuel Oil Facilities

33. Is it your policy to pro-
vide additional storage
to take advantage of
market conditions for
purchasing, and, if so,

to what extent?

34. Any other suggestions or
recommendations as to
storage facilities?

35. What kind, size and
height of delivery
tanks do you use?

36. Do you deliver oil from
tanks to locomotives by
gravity, or under
pump pressure?

37. What should be the rela-
tion of delivery tank
capacity to daily con-
sumption of oil?

38. What size and type of de-
livery columns do you
use?

39. What size and type of de-
livery columns do you
recommend?

40. What size of pipe do you
use between delivery
tank and columns?

41. What size of pipe do you
recommend?

42. To what temperature
should the oil be
heated in delivery tank
for economical han-
dling to column?

43. Have you used, or do you
recommend the use of
thermostat or auto-
matic control of heat in
delivery tank, pipe line
or column?

44. What method do you use
for measuring oil de-
liveries to locomotives?

45. Does this method give

satisfactory results?

46. What method do you use
for separating oil from
water in storage and
delivery tanks, and for

' removing water from
tanks?

47. Does this method give

satisfactory results?

Ft. Worth & Denver City

2-55,000 bbl. storage tanks
filled when price is low, for

use when price rises.

None.

24'dia. 45' high.

Gravity at main station

.

Small pump at intermediate
station.

Local conditions govern.

8" Snow oil columns.

No recommendations.

8" pipe.

8" pipe.

Unable to answer.

150,000 gal. delivery and stor-

age tank •—Ideal Sylphon
Steam Regulator.

Gauge on locomotive tank.

Yes.

Drain at bottom of tank.

Yes.

Louisiana Ry. & Navigation
Co.

Yes. 2-55,000 bbl. storage
tanks.

Capacitv 10,000
height 20 feet.

gallons,

Gravity and pump pressure.

3 to 1.

6" column or gravity.
3" delivery line from pump

pressures.

Same.

6" pipe.

6" pipe.

120°.

No.

Graduated steel rods.

No.

None.

International & Great
Northern

Additional supply for 60 days.

None.

10,000 bbls., height to be
governed by length of pipe.

Gravity.

No definite relation here ap-

plicable.

8" Snow, F. M. shop made.

8' on short lines; 10' on long
lines.

Mexican 140 to 150 degrees.

Have not used.

Graduated scale.

Yes.

Gravity.

Yes
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Questionnaire on Fuel Oil Facilities

Southern Pacific in Texas
and Louisiana
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48. What method do you use
for reclaiming waste
oil?

49. Does this method give

satisfactory results?

50. Any further suggestions
or information as to
delivery facilities?

51. Do you maintain fuel oil

stations between dis-
trict terminals?

52. Do you have any small
terminals where you
have not installed per-
manent oil delivery fa-
cilities? If so, what
method do you use at
such points for deliver-

ing oil to locomotives?

Questionnaire on Fuel Oil Facilities

Ft. Worth & Denver City

No effort to reclaim waste,
but every effort to keep it

to minimum.

Yes.

Yes; for local runs and turn-

arounds.

No.

Louisiana Ry. & Navigation
Co.

Not enough waste to justify

installing.

Yes.

No.

International & Great
Northern

Oil trap with baffle walls.

Yes.

None.

No.

No.
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Questionnaire rn Fuel Oil Facilities

Southern Pacific in Texas
and Louisiana
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CommiUci

To the American Raih^'ay Engineering Association:

Your Committee respectfully submits herewith report covering the

following subjects

:

• (1) Revision of the Manual (Appendix A).

(2) Size of stone for ballast (Appendix B).

(3) Mechanical tampers with special reference to methods of

use and handling (Appendix C).

(4) Cleaning ballast, with description of machines and cost data

both by hand and machines (Appendix D).

(5) Concrete foundations for crossings and tracks (Appendix E).

Action Recommended

1. That the changes in the Manual, as shown in Appendix A, be

approved and the revised version substituted for the present recommenda-
tion in the Manual.

2. That the matter presented in Appendix B, in regard to size of

stone for ballast, be received as information.

3. That the recommendations in Appendix C, in regard to handling

of mechanical tampers, be approved for publication in the Manual.

4. That the matter presented in Appendix D, in regard lo ballast

cleaning machines, be received as information.

5. That the matter presented in Appendix E, in regard to concrete

foundations for crossings and tracks, be received as information.

Recommendations for Future Work

1. Revision of the Manual.

2. Revision of the Specifications for Stone Ballast.

3. Ballasting by Contract.

4. Shrinkage of Ballast.

5. Revision of Specifications for Washed Gravel Ballast.

Respectfully submitted,

The Committee on Ballast,

F. J. Stimson, Chairman.

Bulletin 261, November, 1923.



Appendix A

(1) REVISION OF MANUAL
F. J. Stimson, Chairman, Sub-Committee ; C. ^\^ Baldridge.

DEFINITIONS
Attention was called to the fact that the term "Shoulder" is defined

in tVie Manual under the "Roadway" definitions as having one meaning

and under the "Ballast" definitions as having another. It was the con-

clusion of the Committee on Ballast that to obviate all chance for con-

fusion, a prefix should be used, and, therefore.

Recommend that the term "Ballast Shoulder" be substituted for

"Shoulder" in the list of definitions and wherever it appears in the text.

BALLAST SECTIONS
Attention was called to the fact that it would be a great convenience

to have shown with the various ballast sections, which have been adopted

as recommended practice, the yardage required per mile of track. This

suggestion met with the approval of the Committee in general, and the

yards of ballast, both sub and top, for the various sections which have

been approved by the A.R.E.A. as recommended practice, have been

computed.

It is recommended that there be added to the diagrams appearing

in the Manual the following

:

Stone Ballast

Single Track

Sub-Ballast - 2,664 cu. vd.

Top-Ballast 3,995 cu. yd.

Double Track

Sub-Ballast 5,206 cu. yd.

Top-Ballast 7,320 cu. yd.

Note : Allow for shrinkage if measured at

point of loading:

For Sub-Ballast material, 4 per cent, to 15

per cent.

For Top-Ballast material, 12 per cent.

Gravel Ballast

SiNXLE Track

Sub-Ballast 4,726 cu. yd.

Top-Ballast 4,144 cu. yd.

Double Track

Sub-Ballast 7,268 cu. yd.

Top-Ballast 7,626 cu. yd.

Note : Allow for shrinkage if measured at

point of loading, 4 per cent, to 15 per cent.
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Appendix B

(2) SIZE OF STONE FOR BALLAST

S. A. Jordan, Chairman, Sub-Committee ; Paul Hamilton, M. J. McDon-
ough, Paul Sterling, H. C. Smith, J. H. Reagan.

The Sub-Committee on Size of Stone for Ballast for various reasons

have not been able to produce any definite results this year. There seems

to be considerable sentiment favoring the use of a smaller size stone if

the material is hard trap rock or granite than if softer, like limestone.

There also is sentiment favoring the use of a larger stone where the char-

acter of traffic is such that the aim is to maintain a track for extremely

heavy freight traffic but with the comparatively, slow and unimportant

passenger traffic. It is the suggestion that this subject be continued for

further study.
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Appendix C

(3) MECHANICAL TAMPERS WITH SPECIAL REFERENCE
TO METHODS OF USE AND HANDLING

G. H. Harris, Chairman, Sub-Committee; C. J. Coon, C. B. Hoyt,
W. C. Reisner, L. L. Adams.

The Committee, in its 1923 report, offered, as information, some

data relating to handling of mechanical tampers and while, in the Com-
mittee's judgment, the promulgation of definite, detailed rules covering

the handling of these machines is unwise at the present time, due to in-

sufficient data on the subject, the Committee does feel that for a certain

class of work definite recommendation may be made relative to the

assignment of certain kinds and sizes of machines, as well as forces

to meet various methods of operations.

It is recommended that the following be adopted for publication

in the Manual as recommended practice

:

Use of Mechanical Tampers

Where track is being lifted from one (1) to three (3) inches, out

of face, and on stone:

1. For use as an individual section tool, use a two-tool pneumatic

or a two-tool electric tamper; the former with power plant integral

with motor car, and the latter of four-tool capacity power plant of the

separate type, on skids : the section force necessary to operate consist-

ing of a section foreman and from six to nine men, depending on the

type of machine used and the frequencj' of tie renewals.

2. For use as an alternate two-section tool, use a four-tool pneu-

matic or a four-tool electric tamper ; the former with power plant integral

with motor car, and the latter of the separate type, on skids : the section

force on each section consisting of a section foreman and from six to

nine men, of which combined force, depending on the type of machine

used, should be used with the tamping machine, when it is used as a

four-tool machine, eight to ten men.

3. For use as a floating individual unit working over several sec-

tions, use a four-tool pneumatic or a four-tool electric tamper, both with

power plant integral with motor car. The regular force assigned to this

outfit to consist of one experienced mechanical tamper foreman and from

five to eight men assisted by the regular section force, depending on the

type of machine used.

4. For use in batteries of two or more tamper units working as an

extra or floating gang over extensive stretches of track, use four-tool

outfits, either pneumatic or electric. Each unit to be manned by a force

consisting of from six to nine men, depending on the type of machine

used, together with whatever additional force llie nature of the work

requires.
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Appendix D

(4) CLEANING BALLAST, WITH DESCRIPTION OF
MACHINES AND COST DATA, BOTH BY HAND

AND MACHINES
P. H. Winchester, Chairman, Sub-Committee ; C. W. Baldridge, Hans

Schantl, S. A. Jordan, David McCooe.

When the arrangements were being made to assemble information

in regard to costs, it was learned that another Committee of the A.R.E.A.

were pursuing practically the same line, and it was decided to not dupli-

cate the work in that direction, as it is felt that two questionnaires on

the same subject would lead to less information being secured than

through one.

Descriptions of various ballast cleaning machines have appeared in

the Proceedings of the A.R.E.A. from time to time. It was not thought

wise, therefore, to take up space with a duplication of those descrip-

tions. There is, however, being developed on the Pennsylvania Railroad

System a ballast cleaner on a new principle and through the kindness of

Mr. W. G. Coughlin, Chief Engineer Maintenance of Way, Eastern

Region, Pennsylvania Railroad System, we give, herewith, a description

of the device, which is presented as information:

Vacuum Ballast Cleaning Machine

"This machine will consist of a 250 h.p. steam turbine, connected to

a rotor. The rotor will exhaust the air from a large expansion chamber
creating a partial vacuum. The entire machine will be mounted on a
flat car, built specially for this purpose. At the end of the car three

telescoping 8-in. pipes will extend downward to the ballast level, the

upper ends of the pipes entering the expansion chamber.

"The machine will be drawn by a locomotive which will also furnish
steam at 250 lb. pressure to the steam turbine. In operation the locomo-
tive will uncouple from the ballast cleaner and advance 12 ft. It will

then act as an anchor while an auxiliary steam engine mounted on the
ballast cleaner will pull the cleaner to the locomotive by a chain, after

which the locomotive will advance another 12 ft. This is done to secure
a more uniform movement. The steam connection between locomotive
and ballast cleaner is maintained through flexible steam line with "Varco"
angle joint connections.

"The three telescoping inlet pipes at end of car operate, one be-
tween the rails and one outside each rail; all three automatically move
laterally as the car moves forward. They also telescope automatically
with the lateral movement, in order to allow the end of pipe to be in a
horizontal plane. The center pipe will travel from rail to rail and the
outside pipes will reach to a point 2 ft. 3 in. from end of tie.

"It is expected to lift ballast and dirt through the three inlet pipes.

The dirt will be screened out in the expansion chamber and will be de-
posited in a temporary storage chamber, from which it is removed at

intervals, while the stone will pass through a discharge valve which op-
erates similar to a revolving door, letting the ballast out but not allow-
ing air to enter. This will return the ballast to the track at a point less

than 15 ft. from where it was taken out.

"The machine is being built by the Pneumatic Conveyor Company
of Philadelphia, and is expected to clean one mile of single track per day
of ten hours."
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Appendix E

(5) CONCRETE FOUNDATIONS FOR CROSSINGS AND
TRACKS

A. G. Holt, Chairman, Sub-Committee ; D. W. Thrower, K. Hanger,
H. N. Huntsman, W. S. Hanley, C. E. Dare.

An examination was made of information on this subject, ob-

tained by the various Committees in former years as published in

the Bulletin of the A.R.E.A. We refer especially to Bulletin 214

—

December, 1919, which Bulletin showed quite a complete review of work
of this character done up to that time by the following railroads :

Long Island Railroad

This company built these concrete foundations under its main lines

as well as cross-overs and crossings. This installation appears to have
been successful and the cost was about 10 cents per square ft. This work
was done in the years 1914 and 1916 and is still in service.

New York Central Railroad

This company built these slabs under its main track. The slabs were
built 15 in. thick and reinforced under each rail with 54-in. bars. At
the time the report was made, about 1919, they had been in service ten

years.

Northern Pacific

This company built concrete slabs under its permanent main track
as an experiment to discover, if possible, the wearing qualities of this

class of permanent construction applied to main track uses. They were
built in a dry gravel cut, well drained at a point where heavy traffic was
expected. Three different types were built ; one of them, using short tie

blocks resting on two longitudinal stringers in the bottom of a concrete
trough. Second type was built with a curb inside and outside of each
rail and the track carried on wood blocks resting on a cushion of sand.
The third type was built with a curb on the inner side of each rail with
the top of the concrete sloping toward the center of the track. These
slabs had been in service about ten years when Chief Engineer Darling
wrote to another officer of his company, in which he says, in referring to

the economy of this construction : "The saving in the first two types is

only about one-fourth what it should be to pay six per cent, interest on
additional investment."

"The construction would be impractical on a newly-built embank-
ment and could not be put in on an operated line except at a prohibitive

expense, and figures now presented show that the maintenance costs are
also very disappointing, thereby proving conclusively, if any proof is

needed, that this type of construction is impi-acticable from every stand-
point."

It would appear that any installation of this kind is very expensive

and is only to be resorted to where the subgrade is soft and puddles

easil}^, enveloping the ballast, thus allowing the track surface to become

distorted, and where a greater bearing surface is required on the sub-

grade than the ties will furnish. An example of such installation is

the concrete slab work now in process of construction in the yard of the

Chicago Union Station, and, as information, there follows a description

of this work written by Mr. Joshua D'Esposito, Chief Engineer of that

company, and published in Railway Engineering and Maintenance, of

September, 1923.
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*TRACKS FOR THE CHICAGO UNION STATION SUPPORTED
ON CONCRETE

By Joshua D'Esposito, Chief Engineer, Chicago Union Station Company,

Chicago

The top of rail elevation of the station and approach tracks of the

new Chicago Union Station varies from about 7^/2 ft. above to over 2 ft. be-

low the water level in the Chicago river which is adjacent to the station site.

The highest point is reached only at the south end of the layout and by
far the greater part of the tracks are less than four feet above the water
level. The blue clay encountered at that elevation is, of course, con-
tinualh^ saturated, and consequently has low supporting power. For that

reason considerable trouble was anticipated in holding the tracks in satis-

factory line and surface with the ordinary type of track construction.

Completed Section of Approach Tracks North of

Randolph Street

particularly since the approach tracks to the old station, which were
several feet higher than the new ones, had required what was considered
excessive maintenance.

After extended investigation of the situation, which included loading
tests on the subgrade and after consideration of the subject by the board
of advisory engineers, composed of the chief engineers of the railroads

owning the station company, it was decided to minimize maintenance
expenses by adopting two types of concrete track support ; one for use in

the approach tracks and another for use within the trainsheds. As some
of the new tracks have now been in service since November, 1920, with
a maintenance cost that is remarkably low, it is believed that this de-
cision has been amply justified. The only maintenance that has been

^Reprinted from Railway Engineering and Maintenance, September, 1923.
^
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necessary is an occasional tightening of bolts; no tamping has been
needed and no ballast has been added. On tracks similarly located and
carrying the same traffic, but not supported on concrete, maintenance
costs have been heavy, and the ballast has already required renewal.

These facts are so convincing that it was decided to use considerably
more concrete track support than was originally planned.

The types of construction used are not entirely new, as similar slabs

have been used by several railroads, including the Long Island, the Penn-
sylvania and the New York Central. Construction similar to that in the

approach tracks has been used under crossings and switches and in

places where a soft roadbed has required excessive maintenance, while
the station track construction does not differ greatly from that used in

several other stations, and in manj- tunnels.*

Completed Section of a Station Track South of

Harrison Street

Although the concrete track support in the Chicago Union Station

is not unique, it is far more extensive than any installation with which
the writer is acquainted. The total area authorized at present amounts
to approximately 1,125,000 sq. ft. (25.6 acres) of 10-in. slabs of which
nearly 860,000 sq. ft. is reinforced either with wire mesh or with de-

formed steel rods, while the remainder, which was used between tracks

in the trainsheds, is plain concrete. This is equivalent to over twenty-one
miles of single track slab 10 ft. wide.

Approach Tracks of Standard Construction

Beginning near the east line of Canal street, about six hundred feet

north of Lake street and extending south to the north end of the north

station platforms between Washington and Madison streets, a 10-in. slab

reinforced with wire mesh is being laid to serve as a support for approach
tracks and crossovers of the usual ballasted construction. The same type

*A report on the "Use of Reinforced Concrete Slabs to Assist the Ballast in

Distributing the Load on Soft Roadbeds." included in the 1^20 report of the

A. R. E. A. Ballast Committee, arives valuable information regarding concrete track

supports on nine roads widely distributed throughout the United States and one
in South America.
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of slab is being used under the crossovers and approach tracks between
the south end of the south station platforms (just north of Harrison
street) and Polk street, under the tracks and crossovers between Taylor
street and Roosevelt road, and from Canal to Harrison streets under
the "joint tracks" used for transferring cars between the north and south

yards of the development.
AH necessary conduits and pipes are laid in concrete ducts below

the subgrade, after which a six-inch layer of cinders is spread over it.

This layer of cinders is rolled to a plane parallel to the required finished

surface of the slab. No other subgrade drainage is provided, but a

system of drains is being built to take care of water falling on top

Laying Station Tracks on a 10-in. Concrete Slab

of the slabs. Precast inlets or catch basins are placed between all tracks

at intervals of about eighty feet and the slabs are sloped so as to drain

to them. The latter are connected to pipes running across the yard which
in turn empty into longitudinal drains that carry the water to sumps lo-

cated at the low points of each yard. Automatic electric pumps transfer

the water from the sumps to the river.

Construction Features

Aggregates are dumped as near as possible to the location of the

slab to be laid in order to avoid unnecessary wheeling. It is often possible

to unload cement directly from the car door to the mixer. An ordinary

paving mixer is used. Because of the necessity for maintaining traffic

it is necessary to complete a portion of the work at a time. The tracks

^re laid 13 ft. center to center and the slabs are constructed in sections
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13 ft. wide by 21 ft. long. The sections are laid in a checkerboard
pattern, alternate sections being placed after the first ones have hardened.

Tar paper joints are placed between adjacent sections. A wooden strike-

off is used to strike the surface level with the forms, further finishing

being done with wooden floats.

On these slabs the usual ballasted track of heavy construction is

laid. Twenty creosoted red oak ties, 7 in. by 9 in. by 8 ft. 6 in. are used

to a 33-ft. rail. The depth of ballast below the ties varies from 6 to 10

in., on account of grading the slabs to drain to the inlets. The rail is

standard Pennsylvania 130-lb. section.

Approximately 440,(K)0 sq. ft. of this type of slab will be used. The
work is being done by contract, at prices varying from 33 cents to 43
cents per sq. ft., depending on the time and conditions of the work.

As the slab has to be laid a little at a time, and the work so arranged

as to affect train movements as little as possible, this cost is higher than

it would be under better working conditions.

Preliminary loading tests on the subgrade indicated that it had a sup-

porting power of between 2,000 and 3,000 lb. per sq. ft. It is believed

that with the track construction above described the pressure on the

Looking South Towards Special Work in North
Approach Tracks

subgrades will not reach 1,000 lb. per sq. ft. as a maximum. With such

a low pressure it is thought that, even if the slab does crack to some
extent, no trouble will result.

Station Tracks of Special Design

Adjacent to the station platforms and including some of the special

work at the ends of the trainsheds an altogether different type of track

construction is being used, although the concrete slab is quite similar

to the one described above. It is 10 in. thick and 14 ft. wide, and is re-

inforced at the top and bottom with mats of reinforcement as shown.
The drainage inlets are located in the center of each track instead of

between tracks. Instead of ties in ballast, creosoted wood blocks 6 in. by
8 in. by 2 ft. 6 in. are set in a concrete roadbed resting on the concrete

slab. The thickness of this concrete varies from 3 in. between the rails
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and below the blocks to 8% i"- ^t the outside edges of the blocks. The
concrete is a 1:1^:3 mix. Alternate sections are placed as in the slab,

care being taken to make sure that the joints coincide. Finishing is done
with a wood float. Between the rails the surface is shaped to form a

trough which carries the water to drainage inlets at 80 ft. intervals. This

trough is finished with a 1 :1 mix after the rest of the roadbed has been

placed.

The rails are spiked to the blocks, using 6>^-in. spikes and U-in. by

7-in. by ^-in. tie plates, before starting to place the roadbed. Wedges
are then .driven under every sixth block to bring the track to grade.

The gauge is held during construction by wooden struts spiked across

between blocks at frequent intervals. After the concrete has been placed

there is no further need of the struts and they are removed. The rails

used on the station tracks are 100-lb. Pennsylvania section.

The concrete base slab used for the station tracks, reinforced with

steel bars, has cost from 40 cents to 51 cents per sq. ft., depending upon
prices of materials at the time the contracts were let. Approximately
420,000 sq. ft. of it will be used. This type of roadbed was adopted
because of the ease with which it could be kept clean. The trains on
these tracks will be running at low speed, which, it was thought, will

eliminate any possible objection to the lack of resilience in the solid con-

crete construction. Some of these tracks which have been in place for

several months have been serving as approach tracks for the present

Union Station farther north and are handling heavy traffic at a much
higher speed than they were designed for or will ever be required to

stand when the station project is complete.

Plain Slabs Beneath Platforms

Separate platforms on opposite sides of each track are being provided
for passengers and baggage. Each platform will serve two tracks, one
platform being exclusively for passengers and the next exclusively for

baggage. Thus there will be no interference between passengers atid

baggage trucks. Passenger platforms will be 13 ft. 9^ in. wide and 8 in.

above the top of rail; baggage platforms will be 10 ft. 9 in. wide and
20 in. above the top of rail.

In order to prevent the soft blue clay foundation from working up
into the cinder fill below the platforms and permitting settlement of the

track slabs, 10 in. slabs of plain concrete of 1 :3 :5 mix will be laid be-

tween the track slabs and at the same elevation, thus making a continuous

concrete pavement across the trainsheds. The space between these plat-

form slabs and the platforms proper will be filled with fine stone screen-

ings. Approximately 265,000 sq. ft. of this type of slab will be placed.

Conclusions

The first slab was laid during the summer of 1920, under the sHp

switches in the south approach tracks in the block just north of Polk
street and was placed in service the following November. It was the

ballasted type of construction. These tracks have been carrying 198

scheduled trains per day, each of which must back into the station before

leaving, or back out after arriving. In addition there has been con-

siderable transfer, interchange freight and mail movement, so that the

total number of movements has been in excess of 500 per day. Under
that traffic the ordinary type of track structure would have required

heavy maintenance, which would not only have been expensive but would
have obstructed train movements in a region that is congested at best.

Furthermore the track would never be in as good condition as we are now
able to keep it continually, at very low cost. The tracks in the block just
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south of Polk street do not contain any special work and were built at

the same time (1920) as those described above, and of the same heavy
ballasted construction, but without the concrete slab; they carry the

same traffic. Ordinarih', due to the special work, track maintenance in

the block north of Polk street would have been much higher than in the

block just south ; actuallj' maintenance of the tracks containing the

special work, and laid on a concrete slab, has been less than a quarter
of that required in the other block without special work and without
a concrete slab. This saving will pay for the concrete slab in a short

time.

Laying Special Work on Concrete Slabs North of

Washington Street

The effect of this type of track construction on the labor situation

seems interesting to the writer. Ordinary section work does not appeal
to Americ-an born laborers. In recent years we have had to depend
upon immigrants for the larger part of it, and the limitation of immigra-
tion is bringing about a serious shortage in common labor. Maintenance
of track construction on concrete slabs as used in the Chicago Union
Station requires only a small proportion of the labor required for or-

dinary track maintenance, while that which is required is of a higher

standard. In that way this type of track construction fits in well with
the tendency of labor to move to work requiring more skill and paying
higher wages.

At the average rate which the wire mesh reinforced slab was laid

a 10-ft. slab would cost around $20,000 per mile. Where work could pro-

ceed more uniformly and larger quantities could be laid without inter-

ruption a considerable reduction in that cost would be possible. It is

believed that there are many miles of heavy traffic track on trunk lines

where the reduction in maintenance costs secured by the construction

of such a concrete roadbed would more than offset the additional capital

charges. That is particularly true at many stations, yards, turnouts and
crossings where maintenance costs of ordinary track are usually ex-

cessive. The bad effects of "soft spots" in present roadbeds could largely

be overcome by placing a concrete slab beneath the ballast.
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Coininittcc.

To the American Raihvay Hiigineering Association:

Your Committee respectfully presents herewith report covering the

following subjects:

(2) Substitute Ties, including Design (Appendix A).

(4) Dimensions of Ties (Appendix B).

The Sub-Committee having Subject No. 3—Ties of Foreign Woods in

this Country, has gathered a large amount of information relative to

conditions of Tie Supply in Foreign Countries and to trials of Foreign

Tie Woods in this country. This information is to be supplemented and

checked for publication in a summer Bulletin. It might be well to state

that, thus far, the experience with foreign woods in this country has not

been satisfactory.

Action Recommended

1. That the material in Appendix A relating to Substitute Ties, be

received as information and the subject continued.

2. That conclusions 2, 3 and 4, relating to Dimensions of Ties, con-

tained in Appendix B, be approved for publication in the Manual.

Recommendations for Future Work

1. Revision of Manual.

2. Substitute Ties, including Design.

3. Ties of Foreign Woods in this country.

4. Specification for Tie Plugs.

3. Study and Report on Anti-Splitting Devices for Ties.

6. Service Test Records.

Respectfully submitted,

The Commitfee on Ties,

W. A. Clark, Chainnan.

Bulletin 261, November, 1923.
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Appendix A

REPORTS FROM RAILWAYS MAKING TESTS OF SUBSTI-
TUTE TIES

W. J. Burton, Chairman, Sub-Committee ; B. F. Beckman, H. A. Cassil,

E. L. Crugar, W. T. Evans, A. J. Neafie, L. J. Riegler, J. H. Roach,
C. U. Smith, R. C. Young, W. W. Wysor.

Baltimore & Ohio.

Kind Wyckoff Ties.

Reported bv. .Earl Stimson, Chief Engineer Maintenance.
Date "...August 13, 1923.

Wyckoff^—These ties are still in track, and at the last inspection,

which was about a month ago, they were in good condition.

Cleveland, Cincinnati, Chicago & St. Louis.

Kind Carnegie.
Reported by. .C. A. Paquette, Chief Engineer.
Date August 25, 1923.

Carnegie—Since my last report of July 12th, 1922, five additional tics

have been removed, being broken down on top of the tie under the rail

with the end turned up. These ties were corroded on the web at the ends

of the tie.

This makes a total of 29 ties which have been removed from the

total of 3,000 ties which were placed in 1906.

Delaware, Lackawanna & Western.

Kind Hardman.
Reported by.. A. J. Neafie, Principal Assistant Engineer.
Date August 9, 1923.

Hardman—I personally made inspection on the 7th, of the balance

of Hardman ties in track and they are a complete failure.

All metal bands holding ties together are corroded to such an extent

that they are loose and have lost all value as a holding factor and the

balance of ties now in track will be removed during the fall of 1923.

Detroit, Toledo & Ironton.

Kind U. S. Indestructible Tie.

Reported by. .J. G. Sieglinger.

Date August 31, 1923.

With reference to concrete ties manufactured by United States In-

destructible Tie Manufacturing Company, we have fifty of these ties in

our tracks ; however, they have only been in the tracks about three months.

Duluth & Iron Range.

Kind Carnegie—Hatch.
Reported by..W. A. Clark, Chief Engineei*.

Date September 20, 1923.

Carnegie—Since our last report on the Carnegie Steel Ties in 1922,

we have removed 570 of these ties on Mile 96 on account of relaying
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90 lb. rail for 80 lb. Of this number 461 were put in service on a yard

track at Two Harbors, the balance, 190 tics, were scrapped because of

corrosion, especially around the bolt holes. These ties had been laid in

gravel ballast containing a large percentage of cinders, which appeared

to be largely responsible for the corrosion.

Fig. 1—H.\TCH Concrete Tie

Hatch—During July of this year we laid in a main line track at

Two Harbors 11 reinforced concrete cross ties, known to us as the

Hatch Ties, made by the Morgan Park Company, of Duluth. For your

information I enclose blueprints showing details of the reinforcing and

of the rail fastening of these ties (Fig. 1).
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Dnluth, Missabe & Northern.

Kind Carnegie—Kimball.

Reported by..W. H. Hoyt, Chief Engineer.

Date August 16, 1923.

Carnegie—These ties were placed in 1908-09 and removals to date

have been as follows:

1918— 10 ties

1919— 64 ties

1920—121 ties

1921—204 ties

1922—116 ties

515 ties total removals. Balance in

track 21,865. These ties are still giving us good service and 1923 re-

movals will probably be small.

Kimball—The thirty Kimball ties which we have in track are still

in place giving good service and no removals have been made.

Elgin, Joliet & Eastern.

Kind Bates-Carnegie—Carnegie Switch Ties.

Reported bv. .A. Montzheimer, Chief Engineer.

Date '...August 10, 1923.

Bates—The Bates ties are in about the same condition as reported

last year. We have but 62 of these in service for test purposes.

Carnegie— Steel Szvitch Ties

Year Lin. Ft. of Steel Lin. Ft. of Steel Lin. Ft. of Steel Lin. Ft. of Steel

Sw. Ties used Sw. Ties taken up Sw. Ties used in Sw. Ties taken up
in Renewals a/c Renewals Construction a/c trk. retired

1912 30,452 5,580

1913 196,333 11,527 430

1914 142,939 5,135

1915 . 58,314 2,023 1,615

1916 17,856 10 7,120 16,498

1917 3,789 1,907 8,623 17,340

1Q18 4,511 3,006 6,564 5,453

1919 6.483 526 1,582 1,582

1920 575 22,737 2,588 2,774

1921 4,712 24,855 717 4,744

1922 241 21,903 444 527

1923 to 7-1-23 54 7,666

Total: 466,259 82,610 51,903 50,963

Linear ft. of steel switch ties used in Renewals 466,259

Linear ft. of steel switch ties used in Construction 51,903

Total 518,162

Linear ft. of steel switch ties taken up acct. Renewals 82,610

Linear ft. of steel switch ties taken up acct. trk. Retired .... 50,963

Total 133,573

Linear ft. of steel switch ties in track at present 384,589
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Steel Cross Ties

Number of steel cross ties laid in track 15,509
Number of steel cross ties removed from track 5,677

Number of steel cross ties in track on July 1st, 1923 9,832

Steel Cross Ties Removed as Follows:

Year Number
1916 50
1917 260
1918 182
1919 453
1920 306
1921 1,165

1922 641
1923 2,620

5,677

Kansas City Southern.

Kind Ickes Concrete Tie.

Reported by.. A. N. Reece, Chief Engineer.
Date August 14, 1923.

Ickes—There were twenty-seven Ickes ties installed in main line,

Kansas City, early part of 1921. Seventeen failed and were replaced

in a short time. During latter part of 1922, when relaying this track with

a different section of rail, these were removed and placed in an industry

track paralleling the main line, where they are still in service.

Have a favorable opinion of the type of tie, but have no information

as to cost. About three-fourths as many required per mile as of wood
ties (Fig. 2 and 3).

Lake Erie & Western.

Kind Buhrer Concrete.
Reported bj'..J. K. Conner, Chief Engineer.
Date August 17, 1923.

BuHREK Concrete—Below is report on these ties:

Number remaining in track 5.

Date of last inspection Aug. 5th, 1923.

Number removed the past year ,None.
Condition of those in track Very poor.

Long Island Railroad.

Kind Carnegie.
Reported by..E. M. Weaver, Engineer M. of W.
Date August 15, 1923.

Carnegie—We have nothing further to report on these, as we have

only a few in our track.

Nevi? York Central.

Kind Silver.

Reported by.. Francis Boardman, Division Engineer.
Date August 9, 1923.
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Ickes Concrete Tie
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Ickes Concrete Tie
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The five sets of ties which were installed in the freight running

track at Spuyten Duyvil, N. Y., in Jul\', 1918, were removed from track

in July, 1923, on account of their condition.

Norfolk & Portsmouth Line.

Kind American Concrete Tic.

Reported bv.. George S. Shafer, President.

Date .'...August 13, 1923.

Drawing showing plan and elevation enclosed (Fig. 4) and photo-

graph showing installation (Fig. 5).

Eighteen of these ties were laid under a 33-ft. rail a short distance

north of High Street, Portsmouth, Va., on June 4, 1919. Are under

Elevation sccr,

Fig. 4

—

American Concrete Tie Corporation Tie

Fig. 5—American Concrete Tie
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85-lb. rail, ballasted with sand and cinders. Originally known as Dickey

Ties, but patent purchased by American Concrete Tie Corporation and

ties now known by that name. Nqw reported in as good condition as

when put in track.

These eighteen ties are at a point in Belt Line tracks over which a

great deal of switching is done in classifying cars, in addition to which

switching in the year 1920, 143,828 loaded cars and 45,254 empty cars

passed over these ties. In the year 1921, 115,333 loaded cars and 76,928

empty cars, and the year 1922, 152,735 loaded cars and 79,413 empty

cars. Being a switching road we do not keep a record of tonnage, but

these cars were all interchanged with the eight trunk lines terminating

in Norfolk Harbor, and the weight of the lading was the same as is

handled over Trunk Line railroads.

The heaviest engines belonging to the Norfolk & Portsmouth Belt

Line Railroad Company, which pass daily over these ties, is 300,000 lb.,

and have had engines belonging to the Virginian Railway Company over

them weighing 806,000 lb.

Pennsylvania System (Eastern Region).

Kind . Champion.
Reported by. .W. B. Coughlin, Chief Engineer, M. of W.
Date August 13, 1923.

Champion—The 767 Champion Steel Ties in eastward freight track,

Atglen & Susquehanna Branch, Philadelphia Division, west of Lenover,

are in fair condition, showing but little corrosion, and the blocks not much
cut by tieplates.

Pennsylvania System (Central Region).

Kind Riegler-Snyder-Metal Safety Railway Tie.

Reported by..W. D. Wiggins, Chief Engineer, M. of W.
Date September 12 and September 20, 1923.

RiEGLER—History of these ties with photographs was given, last year.

They were first installed in May, 1908, and have given a service of 15

years. All of the ties are now in track. These ties were inspected on

August 22, 1923, and found to be in good condition, with the exception

of one tie, upon which the concrete had crumbled slightly, there being

no loose clips nor bolts ; the track having been surfaced once during the

year and no other work performed.

Snyder Composite—
Number remaining in track :

Conemaugh Yard—1,030 ties in No. 1 track westward receiv-

ing yard.
Derry Yard—683 ties in No. 1, track westward receiving yard.

Date of inspection

:

Conemaugh Yard—August 11, 1923.

Derry Yard—August 18, 1923.

No ties removed from either Conemaugh or Derry Yards for

the past year.
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Condition ol ties in track :

Conemaugh Yard—General condition good, a few mashed
under rail.

Derry Yard—General condition good, a few have clips worn.

Metal S.afetv Railway Tie—Twenty non-insulated ties of this type

were placed out of face in the westward freight track of the E. & A.

Division at Wampum, Pa., November 1, 1922. This track is used e.K-

clusively by slow-speed freight trains. The traffic is fairly heavy and

2-10-0 engines are operated over the track.

On an inspection made January 5, 1923, three of the forty keys hold-

ing the ties to rail were found slightly loose and were tightened. The
lies were again inspected August 1, 1923, and all the fastenings were

found holding securely and the ties were in as good condition as when
applied.

'.5J|«|

The Supervisor reports the track requires less surfacing, but is

harder to line as the track tends to slide back onto old bed, due to the

smooth steel base of the ties.

l-'iG. 6

—

Metal Safety Railway Tie

We have no cost data, as the ties in test were furnished free by the

manufacturer, who estimates the ties can be furnished for $4.00 each.

One tie complete with keys weighs 129 lb. Spikes, tie plates or rail

anchors are not required.

The ties have given satisfactory service to date, but the trial has been

too short to determine whether further experiments are warranted.

A set of photographs showing these ties is enclosed. Fig. 6, 7 and 8.

Pere Marquette.

Kind Kimball.
Reported by. .H. A. Cassil, Chief Engineer.
Date November 22, 1923.

Kimball—These ties at Bay City, Michigan, are still in track and
there is no change since last year's report.

Pittsburgh & Lake Erie.

Kind Atwood, Standard.
Reported bv..A. R. Ravmer, Chief Engineer.
Date October 12, 1923.

Atwood—These ties are still in use in our Company's No. 4 main
track at McKees Rocks. It is our plan to remove them when replacing
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Fig. 7

—

Metal Safety Railway Tie

Fig. 8

—

Metal Safety Railway Tie
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the lOO-lb. rail with 115-lb. Dudley section rail this fall. These ties have

been in service since October, 1908, and are quite badly worn.

Standard—These steel ties have been in use in our Company's west-

ward main track at Glassport since May 4, 1914, and are in good condition.

We recently renewed the 100-lb. ARA-B rail with 115-lb. Dudley section

rail on these ties. It has not been found necessary to renew any of the

wood block fillers this year.

Pittsburg, Shawmut & Northern.

Kind Carnegie.
Reported by.. J. N. Thompson, Superintendent M. of W.
Date August 24, 1923.

Carnegie—Our Company has in the track 48 Carnegie Steel I beam

ties installed in 1907. We have removed since the last report 13 of these

ties account of web crushing. We have no other substitute ties in use.

Below is complete data with reference to the Carnegie Steel ties

:

1. Date of installation 1907

2. Number installed 795

3. Previously removed 734

4. Removed since last report 13

5. Number remaining in track 48

Southern Pacific Lines.

Kind Indestructible, Percival, Moore.
Reported by..H. M. Lull, Chief Engineer.
Date October 16, 1923.

Indestructible—A recent inspection of the 23 indestructible concrete

ties at E^gle Pass, Texas, shows them to be in good condition, apparently

as good as when installed.

Percival—The 53 Percival Ties at Edgewater, Texas, reported still

in track as of July 25, 1922, have since failed and have been removed.

Three failed on account of breaking under rail, two due to failure in cen-

ter of tie and twenty-six due to bad condition of cushion block and

fastening device for holding rail to ties. This closes the Test No. 2 and

completes the record of test of Percival ties on this road.

Moore—All of the 38 S. B. Moore concrete ties, installed at Lafayette,

La., were removed in November, 1922, and this test can be considered as

closed. These ties failed on account of poor bond between concrete and

steel rail reinforcement and to ineffectiveness of fastening.

Terminal Railroad Association of St. Louis.

Kind Chamberlin.
Reported bv..H. J. Pfeifer, Chief Engineer.
Date "...August 17, 1923.

Chamberlin—The ten experimental concrete cross ties known as the

Chamberlin and which were installed in track 20 at Twenty-first Street

Coach Yard on April 1, 1920, are still in service at that location. However,

all of these ties are broken in the middle, and some of them are broken
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on the ends. No doubt it will soon be necessary to remove these tics from
the track, as good gauge cannot be kept for any length of time in the

track at this point on account of the condition of these ties.

Tests of Substitute Ties Now in Progress

Railroad
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(5) DIMENSIONS OF TIES

G. F. Hand, Chairman, Snb-Committee ; M. S. Blaiklock, Bernard Blum,

William Champagne, J. F. Deimling, John Fole.y, R. M. Leeds, H. W.
McLeod, S. E. Shoiip, J. W. Williams.

In the Proceedings for 1905, pages 771 to 774, are tabulated the vari-

ous sizes of ties already in common use at that time, as prepared by the

Committee from answers to questionnaire.

In 1912, the subject was assigned "Report on Size of Cross-ties Re-

quired for Stresses to Which Thej^ Are Subjected," and the Committee's

report is shown in the 1912 Proceedings, Vol. 13, pages 301 to 331. This

report includes rearranged tabulations of the information obtained in

1905 as well as answers to questionnaire regarding percentage of rail

length which should have a bearing on ties; relation between bearing on

ties and kind of timber, ballast, sub-grade, etc., and the effect of ballast,

axle load, preservative treatment, etc., on the crushing of ties. The re-

arranged tabulations of the 1905 data showed that 47 per cent, of the

mileage reported 6" x 8" x 8' ties in use; a preponderance of the mileage

was in favor of 16 ties to the 30' rail ; the portion of the rail supported

averaged about 35j^ per cent. ; 59 per cent, of the mileage voting believed

a 6" X 8" X 8' tie too small, whereas 96 per cent, thought a larger tie not

undesirable. These tables all show an inconsistency among the railroads

as to what they really did desire, but the sentiment seemed to be in favor

of a larger tie. The length of tie apparently was not considered so much
as width and depth. Eighteen per cent, of the mileage reported ties 8'-6"

in length.

The Committee's conclusions were that it was not feasible to lay

down any fixed rule for the size and spacing of tics based on the A, B
and C classification of density of traffic, because of the many variables

involved, including character of sub-grade, kind of ballast, depth of bal-

last, distance between faces of ties, different kinds of timber, width of

base of rail, treated or untreated ties, amount of labor spent on main-

tenance and drainage. The Committee did find that in general it may
be considered good practice for Class A and perhaps Class B railroads

to space ties 10" to 12" face to face; the width of tie not being so im-

portant if 10" to 12" spacing is followed, provided the minimum width of

face of tie is 7".

The subject was further considered by the Committee in 1913 and

reported in 1913 Proceedings, Vol. 14, Appendix C, pages 769 to 789.

This report included replies to letters sent to 27 members of the Associa-

tion asking along what lines the subject should be continued and how
the}- would "determine size required." The balance of the report was

made up of quotations from a number of writings on the subject. There

were no conclusions arrived at by the Committee, the report being one

of progress. The general tenor of the replies to the letters was that the
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sizes of cross-ties could be determined only from actual experience and

would not jield to mathematical determination. Those who thought the

sizes could be determined mathematically considered it necessary first to

determine on the actual load carried by individual ties, which would vary

with the stiffness of the rail and spacing of ties.

This year the subject was again assigned in order to bring the in-

formation on current practice up-to-date and to have the benefit of the

work* of the Committee on Stresses in Track. The Committee sent out a

questionnaire requesting certain information as to present practice and

the replies have been tabulated and shown in Tables 1 to 12.

Table 1 shows the number of roads and single track mileage report-

ing, separated between Main Track in Main Lines, Main Track in Branch

Lines, and Yards, Sidings and Sidetracks. The separation between Main

Lines and Branch Lines is in accordance with the common practice of

each road.

Table 2 shows the use of ties of the different grades in Main Track

in Main Line. Grade 5 ties (7" x 9") are most widely used, being in use

by 67 per cent, of the roads and 78 per cent, of the mileage reporting.

Only one road reported grade 6 ties (7" x 10")-

Table 3 shows the use of ties of the different grades in Main Track

in Branch Lines. Grade 3 ties (6" x 8") are most widely used, being in

use by 55 per cent, of the roads and 67 per cent, of the mileage reporting.

Table 4 shows the use of ties of the different grades in Yards, Sid-

ings and Sidetracks. Grade 3 ties (6" x 8") are most widely used, being

in use by 56 per cent, of the roads and 69 per cent, of the mileage report-

ing. Grades 1 to 5 are in general use in Yards, Sidings and Sidetracks,

the use of smaller sizes being confined to a very few roads.

Table 5 shows the use of ties of different lengths. The 8-ft. long

tie is most widely used in all three classes of track. However, in Main
Lines, Grade 5 ties (7" x 9") are most widely used in the 8'-6" length.

Tables 6, 7 and 8 show the grade, length and spacing of ties in the

three classes of track reported. In general, there is no relation between

the width of the tie and the number per 33' rail. The most widely used

spacing Is from 18 to 20 ties per 33' rail in Main Lines and Branch Lines

and 16 to 18 ties per 33' rail in Yards, Sidings and Sidetracks.

Table 9 contains the recommendations for thicker, wider or longer

ties, closer spacing or other woods, for use under the heaviest traffic

(main track in main line). Only 31 of the 92 roads reporting recom-

mended changes in their present practice. Twenty-five of these recom-

mended larger ties or closer spacing. In general, the recommendations

are for 7" x 9" x 8'-6" ties spaced 20 per 33' rail. One road recommended

an 8" thick tie and one road a 9' long tie. Ten roads recommended other

woods; all of them are now using untreated woods and all except one

recommended treated woods.

Table 10 shows how much of tie either side of rail is tamped. The
general practice is to tamp from 16" to 24" inside of the rail and 16" to

end of tie outside of the rail.
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Table 11 shows the experience of the different roads as to least

practicable space between faces of adjoining ties to permit proper tamp-

ing. The largest number of roads and largest mileage consider 10" as

ihe minimum space between ties for proper hand tamping, and 8" as the

minimum for machine tamping.

Table 12 shows the bearing area on the ballast and per cent, of rail

length supported with various combinations of width, Ifength, and number
of ties per 33' rail based on a tamping space between ties of about 10",

indicated in Table 11 as the proper minimum for hand tamping. The
present practice of the roads is also shown; attention is called to the

greater bearing area on ballast which can be obtained by use of wider ties.

The answers to the questionnaire show the general use of the

xA.R.E.A. grades 1 to 5, inclusive. Only one road reported use of grade

6 ties (7" X 10"). Replies to the questionnaire also show there is no rela-

tion between size of tie and kind of ballast and that practically all of the

grades of ties are used in each of the A, B and C classifications of track

(1921 Manual, page 16). Comparison with sizes reported in 1905 shows

the present wide use of 7" x 9" x 8'-6" ties as compared with 6" x 8" x 8'

ties most widely used in 1905. The spacing at the present time is closer,

18 to 20 ties per 33' rail being most widel}' used in main track, as com-

pared wath 16 ties per 30' rail in 1905. This is in line with the necessity

for a stronger track structure to carry the largely increased wheel loads.

Conference has been had with the Chairman of the Committee on

Stresses in Railroad Track to determine what conclusions regarding

dimensions of ties can be drawn from the work of that Committee. The
following interpretation of the w"ork of the Committee on Stresses Is a

combination of definite findings and opinions drawn from contact with the

field work. These may be set down as follows

:

1. It is not considered proper or possible to design a tie in the sense

that a bridge member is designed.

2. In making use of actual stress figures, allowance must be made
for the average condition of the timber in the track instead of using the

various physical properties for new timber. This means that consideration

must be given to the strength of the timber

—

(a) When new.
(b)' When cut into.

(c) When decayed.

Data on strength of the timber under conditions (b) and (c) is non-

existent.

3. The variations in track conditions are very considerable. The

track tested by the Stresses Committee has in most cases been very good

track and probably the tests do not indicate the extreme conditions to

which ties may be stibjected where ballast and maintenance conditions are

not so good.

4. The work of the Stresses Committee has clearly indicated that

the tie, even in the very best of track, acts very largely as a beam instead

of as a mere block or holding device. This, of course, points to the

desirability of increasing its stiffness as a beam which varies as the

cube of the depth. The usual depression of the tie at the rail under

the heaviest load is about 0.3" net in addition to an initial play of about
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0.1". This depression of the tie is the cause of the formation of depres-

sions in the ballast bed at points along the length of the tie and these

depressions materially 'increase the bending moment developed in the tie.

The tie should be designed to keep the deflection at a minimum under

usual conditions of track and load. It is believed that the results as

indicated in the progress reports of the Committee on Stresses justify

the 7" thick tie as against the 6" thick tie.

5. The results of the Stresses Committee's work show the kink in

the flexure curve under the rail due to the weakening of the tie at the

fastenings, wiiich is the point where the greatest strength is required.

The results of the Committee's work can be used as reason for any

steps taken to lessen the weakening effect of the rail fastenings.

6. In determining proper width of tie, the following points should be

considered:

(a) To support the load.

(b) To hold the ballast and keep the maximum pressure at

middle of width down to a permissible value (Vol. 21, p. 776).

(c) Upper limit of width to allow effective tamping.

Theoretically, at least, tie can be made wide enough so it will split by

reason of the concentration of pressure at the middle of its width. In

regard to tarriping, it is thought that this is not a matter of test, but a

matter of track maintenance and that a width of 10" or 12" is the upper

limit.

7. As regards the length of the tie, the tests contained in the second

progress report of the Committee on Stresses (Vol. 21) indicate that an

8-ft. tie is not long enough to properly distribute the load outside of the

rail. The first 4" from the ends of the tie are ineffective in developing

load, although it is necessary to have the 4" as a means of confining the

ballast sufficiently to build up the load. This same effect is in a measure

produced by a heavy, full shoulder, but it is thought that the outer 4" of

each end of the tie cannot be considered in determining the effective

reaction. It is the opinion, based on tests, that a tie must be at least

8'-6" long to properly distribute the load and probably the length should

be 9 ft. The use of canted tie plates and eccentric tie plates, as well as

wider rail bases, have all tended to necessitate longer ties.

Conclusions

1. The size of ties most widely used under heavy traffic (main track

in main lines) has increased since 1905 from 6" x 8" x 8' to 7" x 9" x

8'-6".

2. Owing to the many variables involved, including strength of tim-

ber in its average condition in track, condition of road bed, etc., it is not

possible to calculate a design for a tie in the sense that a bridge member
is designed.

3. For heavy traffic, ties should have a minimum thickness of 7", a

maximum width of 12" and a length of at least 8'-6" or possibly 9 ft.

4. A space of 10" between tops of ties allows sufficient room for

tamping; the maximum of bearing area on the ballast may be secured by

use of the wider and longer ties laid with this spacing.
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Table 1—Roads and Mileage Replying to Questionnaire on

SIZES OF TIES

Main Lines (Main Track)

No. Roads Reporting Single Track Mileage

92 144,473.

Branch Lines (Main Track)

A^o. Roads Reporting Single Track Mileage

78 91,587.

Yards, Sidings and Sidetracks

No. Roads Reporting Single Track Mileage

90 89,004.

Table 2—Ties NOW USED in Main Track (By Grades)

Main Lines

Use of Different Grades
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Table 4—Ties NOW USED in Yards, Sidings and Sidetracks

Use of Different Grades
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Table 6—Ties NOW USED in Main Tracks

Main Lines

Grade, Length and Spacing

Thickness
Inches
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Table 8—Ties NOW USED in Yards, Sidings and Sidetracks

Grade, Length and Spacing

Thickness
Inches
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Table 12

Bearing Area of Different Sizes and Spacings of Ties





REPORT OF COMMITTEE VI—BUILDINGS

W. T. DoRRANCE, Clwiniiaii

;
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;

P. S. Baker, E. A. Harrison,
G. A. Belden, a. C. Irwin,
Eli Christiansen, F. R. Judd,
Arthur Crable, G. A. Mitchell,
H. G. Dalton, Milburn Moore,

J. E. Danes, L. G. Morphy,
W. L. Darden, R. v. Reamer,
F. M'. Davison, F. L. Riley,
Hugo Filippi, G. A. Rodman,
J. B. Gaut, a. L. Sparks,

O. G. Wilbur,
Committee.

To the American Railzi'ay Engineering Association:

Your Committee presents herewith its report on the following subjects:

1. Revision of Manual.

Sub-Committee was appointed to review the subject matter now in

the Manual and to make recommendations as to any desirable changes.

A considerable amount of material now in the Manual has been there for

some time without revision, and it has been deemed best to continue the

study of this subject for another year. It is felt that the changes to be

recommended should be considered as a whole, and we therefore wish

at this time, to present only a progress report without any recommenda-

tions for changes.

2. Freight House Design.

No additional work was done on this subject during the past year.

Efforts of the Committee were directed to cleaning up some of the

other subjects assigned and we have no further report to make at this

time.

3. Specifications for Buildings for Railway Purposes.

We feel that the specifications printed in Bulletin 247 have been

before the Association for a length of time sufficient to have the matter

thoroughly understood by all interested.

A number of criticisms have been received and carefully considered

by your Committee. The criticism by Committee XV—Iron and Steel

Structures, of the proposed specifications for Steel and Iron Work indi-

cates that further consideration must be given this subject. We feel,

however, that the other specifications should now be offered for your

approval.

4. Ice Houses and Icing Stations.

Appendix "A."

5. Floors for Railway Buildings.

Appendix "B."

Bulletin 261, November, 1923.
li
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6. Ventilation of Railway Buildings (except Engine Houses).

This subject was discussed during the year with manufacturers. It

is hoped that an analysis of replies receiveVl last year from the railroads,

together with the data submitted by manufacturers, will enable us to draw

up some general conclusions and recommendations for your consideration.

7. Ornamental Roof Coverings for Passenger Stations.

No work was done on this subject during the past year. Efforts of

the Committee were directed to cleaning up some of the other subjects

assigned and we have no further report to make at this time.

8. Outline of Work for the Ensuing Year.

Additional Subject Suggested: "To investigate and report on Loca-

tion and Design of Signs for Passenger Stations."

9. Paints for Railway Buildings.

Appendix "C."

Action Recommended

1. No action desired.

2. No action desired.

3. That the Specifications for Railway Buildings, covering the follow-

ing subjects, be approved for publication in the Manual (See Vol. 22, pp.

853-887; Vol. 23, pp. 777-840; Vol. 24, pp. 724-746) :

General Conditions.

Excavation, Filling and Backfilling.

Sewers and Drainage.
Concrete.
Brickwork.
Carpentry and Millwork.
Lathing and Plastering.

Hardware.
Painting and Glazing.

Plumbing.
Heating.
Stone Masonry and Cut Stone Work.
Clav Hollow Tile.

Marble and Tile Work.

4. That the report in Appendix "A," Ice Houses and Icing Stations,

be approved for publication in the Manual.

5. That the report in Appendix "B" be accepted and the conclusion

approved for publication in the Manual.

6. No action desired.

7. No action desired.

8. Recommend that the following subjects be reassigned:

1. Revision of Manual.

2. Freight House Design.

3. Specifications for Buildings for Railway Purposes.

6. Ventilation of Railway Buildings (except Engine Houses).

7. Ornamental Roof Coverings for Passenger Stations.

8. Outline of Work for the Ensuing Year.
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And the following new subject be assigned:

Location and Design of Signs for Passenger Stations.

9. That the report in Appendix "C" be approved for publication
in the Manual.

Recommendations for Future Work

Revision of Manual.

Freight House Design.

Specifications for Buildings for Railway Purposes.

Ventilation of Railway Buildings.

Ornamental Roof Coverings for Passenger Stations.

Location and Design of Signs for Passenger Stations.

Outline of Work for the Ensuing Year.

Respectfully submitted,

The Committee on Buildings.

W. T. DoRRANCE, Chairman
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ICE HOUSES AND ICING STATIONS

E. Christiansen, Chairman, Sub-Committee
; J. E. Danes, W. L. Darden,

F. R. Judd, F. L. Riley, O. G. Wilbur.

Icing stations may be built to handle (1) natural ice, (2) artificial

ice, and (3) a combination of both natural and artificial ice. Provision

must be made at many plants for the handling of a certain amount of

crushed ice.

They may be divided into two classes, according to the method used

to handle the ice, namely, gravity stations and mechanical stations.

The method of operation indicates the general design to be used in

construction. Gravity plants are much cheaper to build than are mechan-

ical plants, but are slovi^er in operation.

The design selected, either gravity- or mechanical, should be one in

which the ice is always under control, so there will be no collision of the

cakes in transit, thus avoiding delays and loss of ice by breakage. Back

travel and duplicate handling of the ice should be avoided.

The location of the house, number and arrangement of rooms and

location of platforms and machinery require careful study so as to assure

economical and rapid operation both in filling the house and icing cars.

Where natural ice is harvested houses are filled by means of port-

able slides, made up in sections and laid on the ground from the source

of supply to the foot of a motor-driven elevator at the house. If the

local ice supply is not sufficient or if the station is entirely dependent

upon ice shipped in, a platform, at car floor height, must be provided

along the track side of the house. This platform may be used in loading

ice for shipment as well as for handling ice to storage.

Where large capacity is required it is desirable to build the house

higher rather than to spread it out. Heights from 18 ft. to 36 ft. .are

generally used.

To prevent rise of temperature, due to heat passing through the

ground, some of the storage space should be below the grade line, ex-

tending about a foot below frost line, if drainage is obtainable.

Ice houses are generally of frame construction with a gable roof.

The side walls of the storage house should be so constructed as to afford

maximum insulation. If a concrete foundation is not provided, the walls

should be tied together at the bottom with rods to prevent spreading.

These rods should be below the floor line to avoid obstruction. In the

storage portion of the house the use of interior supporting members

should be avoided, as they interfere with the handling of the ice. The

floor may be wood plank on sleepers set in a cinder bed, concrete on

cinders or a combination of concrete and cork, as conditions warrant.

Floors should pitch slightly toward the center so that when the house

is filled the ice will not throw any stress on the outside walls. A drain

tile should be laid through the center of the house for drainage.
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Platforms for icing cars may be single or double-deck. Where
single platforms are used the height is generally 13 ft. to 16 ft. 6 in.

above top of rail. Where two-deck platforms are used general practice

is to have heights of 13 ft. to 14 ft. for the lower one and 20 ft. to 23 ft.

for the upper one. Double-deck platforms need not be wider than 12 ft.,

as cake ice is handled on the lower one and crushed ice, in two-wheeled

carts, on the upper one. Single platforms should be somewhat wider, as

both kinds of ice are handled on the same platform. A suitable distance

from center line of icing track to the platform is 6 ft. Provision should

be made on platforms for a supply of salt. Ample arrangements should

be made for lighting so that night operation can be carried on.

At important stations it is desirable to provide two tracks, one on

each side of the platform, so two trains can be iced at the same time.

Where operating conditions require it, mechanically operated endless

chain platform conveyors and inclines should be installed.

Reference is made to Building Committee report in the Proceedings,

Vol. 23, page 841, for further details of design and construction.
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FLOORS FOR RAILWAY BUILDINGS

A. Crable, Chairman, Sub-Committee; W. L. Darden, Milburn Moore,

R. V. Reamer, G. A. Rodman, A. L. Sparks.

The Sub-Committee investigating the subject of "Floors for Rail-

way Buildings" has collected information from thirty-seven representa-

tive railways, embracing 166,275 miles of line, in order to determine what

type of floor is most commonly used in the various kinds of buildings.

The data thus obtained is summarized below, the figures opposite

the name of each type of fioor representing the number of reporting

roads using it. In many cases a road reported the use of two kinds

of floors in buildings of a certain class, in which cases both are counted.

Types of Floors Used in Various Kinds of Buildings

Freight Houses—Small.

Wood Plank 36

Concrete 7

Freight Houses—Large.

Wood Plank 19

Concrete 15

Asphalt Mastic 10

Wood Block 5

Asphalt Block 3

Freight Storage Houses.
Wood Plank 24

Concrete 16

Wood Block 2

Asphalt Block 1

Asphalt Mastic 1

Brick 1

Engine Houses—Of Minor Im-
portance.

Cinders . .26

Concrete 4
Wood Plank 4
Earth 3

Wood Block 2

Clay and Cinders 1

Oiled Screenings 1

Engine Houses—At Large Ter-
minals.

Concrete 15

Brick 13

Wood Block 8
Cinders 7

Asphalt Mastic 3

Wood Plank (treated) 1

Machine Shops—Small.
Wood Plank 22
Concrete 8
Wood Block 5

Cinders 4
Asphalt Mastic 3

Brick 1

Earth 1

Paint Shops.
Concrete 25

Wood Plank 12

Asphalt M'astic 2
Brick 1

Earth > 1

Store Houses—Small, at Outlying
Points.

Wood Plank 31

Concrete 12

Oil Houses.
Concrete ^7

Wood Plank 2
Granolithic 1

Cinders 1

Office Buildings.

Wood 26

Wood, with corridors and
toilets of concrete, marble,
tile or terrazzo H

Battleship linoleum wearing
surface, tile corridors 3

Concrete and Terrazzo 2
Mastic 1
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Passenger Stations—Second Grade.
Wood 23
Concrete 19

Terrazzo 4
Tile 3

Mastic 1

Freight Houses—Medium.
Wood Plank 32
Concrete 14

Wood Block 2
Asphalt Block 1

Brick ,.... 1

Transfer Platforms.
Wood Plank 3.^

Concrete 7
Creosoted Wood Block 2
Creosoted Wood Plank 2

Freight Piers.

Wood Plank 24
Concrete 9

Wood Block 2

Asphalt Mastic 1

Brick 1

Engine Houses—At Medium-Sized
Terminals.

Cinders 15

Brick 14

Concrete 10

Wood Block 5

Wood Plank 3

Earth 3
Tar Concrete 1

Clay and Cinders 1

Blacksmith Shops.
Cinders 31

Earth 6

Concrete 3
Clay 2
Clay and Cinders 1

Brick 1

Machine Shops—Large.
Wood Block 18
Concrete 9
Wood Plank 7
Asphalt Mastic 5
Asphalt Block 1

Brick 1

Cinders 1

Freight Car Repair Shops.
Cinders or Earth 18
Wood Plank 14
Concrete 12
Wood Block 1

-Large, at ImportantStore Houses-
Shops.

Concrete 31
Wood Plank 8
Wood Block 1

Asphalt Block 1

Brick 1

Carpenter Shops.
Wood Plank 27
Concrete .11
Wood Block 3
Asphalt Mastic 1

Cinders 1

Passenger Stations— Small, at Out-
lying Points.

Wood 3S
Concrete 7

Cement Tile 1

Passenger Stations—Large City
Stations.

Terrazzo 24
Tile 23
Concrete 5
Marble Slab 4
Wood 4

Signal Towers.
Wood 29
Concrete 20
Battleship Linoleum on Concrete 1

.The results of our investigation are presented in the following con-

clusions for the approval of the Association and publication in the Manual

:

Floors for Railway Buildings—Conclusions

Freight Houses.

A plank floor, laid on wooden joists, is satisfactory and economical,

except in locations of consideri^ble importance and is suitable for all frame
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buildings. Where considerable trucking is done the use of a maple wearing

surface is recommended. In larger and more important freight houses, a

floor of greater first cost is justified and is usually concrete. Concrete

floors are fairly permanent, sanitary and easy to keep clean. Their dis-

advantages are failure of the wearing surface, especially at expansion

joints, and an unyielding surface, which occasionally produces complaints

from truckers. Expansion joints should be as few as possible and located

outside of the heavily used surface wherever practical. If a concrete

surface is not considered suitable, some different type of wearing surface,

such as square edge maple, wood or asphalt blocks or asphalt mastic may

be laid on the concrete.

Transfer Platforms,

Wood plank platforms should preferably be laid with the planks

parallel to the line of trucking traffic. Metal plates may be used for a

runway to produce easier trucking and to reduce wear on the plank. Con-

crete floors are used in some cases and for extremely heavy traffic, a

concrete base with creosoted wood or asphalt block or asphalt mastic

wearing surface is used.

Freight Storage Houses,

For freight storage houses, which are usually of fireproof construc-

tion, concrete floors are generally approved.

Freight Piers.

Floors on freight piers must, of necessity, largely conform to the

style of construction used in the pier. They should be fire-resisting and

in many cases must have flexibility enough to take up the vibration caused

by boats being moved along the pier.

Engine Houses.

For minor houses, where not many running repairs are made, a floor

of clean engine ashes, well compacted, is sufficient to meet all requirements.

For houses of more importance concrete or brick give excellent results.

For houses of a still higher grade a floor of brick or creosoted wood blocks

on a concrete base is suitable if the greater initial cost is justified. Asphalt

floors, either mastic or block, if used for engine houses, should be of such

composition as to resist the action of steam and oil.

Blacksmith Shops,

Floors of cinders, earth or clay are to be preferred in all cases.

Machine Shops.

In small buildings a wood plank floor, of thickness suited to the

severity of service, is common practice. For buildings of a higher grade,

wood blocks (preferably treated), asphalt blocks or mastic give excellent

results. Concrete floors may be used where local conditions justify this

construction as economical, although their lack of resiliency may result
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in discomfort to employees and their hard surface may damage tools

dropped upon it.

Paint Shops.

In passenger car paint shops a concrete floor meets all requirements

and it is doubtful if a more expensive type of floor is justified. In freight

car shops, where paint is sprayed on, a floor of cinders is suitable.

Freight Car Repair Shops.

Wood floors can be used if something better than cinders is desired

and if provision has to be made for trucking material between tracks. Con-
crete is very satisfactory for a floor of higher grade.

Store Houses.

Concrete floors are satisfactory and are in common use, but for loca-

tions where very heavy material is handled, wood blocks, asphalt block

or mastic are to be preferred. In small storehouses, at outlying points,

the ordinary wood plank floor is commonly used.

Oil Houses.

Because of the necessity for fireproof construction, concrete is recom-

mended for oil houses.

Carpenter Shops.

In carpenter shops where considerable bench work is done, wood
plank floors are desirable because of the comfort to workmen they afford.

Concrete floors are more easily kept clean and are sometimes used.

Office Buildings.

Office buildings of the better class should have- oak, maple or dense

pine floors as indicated by the use for which the various rooms are in-

tended. Hallways and toilets should have floors of concrete, marble, tile

(either natural or composition), terrazzo or some kind of a sanitary

composition, provided the importance of the building warrants the ex-

penditure. For office buildings of lesser importance, floors of composition,

concrete or pine are satisfactory. If concrete is used it is desirable to

provide some kind of a resilient covering for added comfort to employees.

Passenger Stations.

In large city stations and in suburban stations of importance ter-

razzo, tile or some high grade type of composition floor are generally

accepted as best meeting the requirements. In such locations the archi-

tectural suitability of a floor is of as much importance as its wearing

qualities. For ramps, a non-sH]) wearing surface is essential. For small

stations concrete or wood floors are commonly used. In stations where

concrete or terrazzo floors are used, a wood or other type of resilient

floor covering should be provided in the ticket office.

Signal Towers.

Floors in signal towers may be of concrete, composition or wood,
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depending upon the type of construction of the building. When concrete

is used in connection with electrical machinery, precaution should be

taken to secure a non-dusting surface.

Appendix C

PAINTS FOR RAILWAY BUILDINGS
G. A. Beldcn, Chairman, Sub-Committee; Hugo Filippi, E. A. Harrison,

Milburn Moore, R. V\ Reamer, G. A. Rodman,

In view of the considerable sums of money spent annually by railways

in purchasing and applying paints for buildings, this subject becomes of

importance through the probable savings which may be effected by an

investigation of methods used and results obtained.

Paints are applied to a railway building for several purposes: (1)

To protect the materials of which the building is constructed, thus pro-

longing its life; (2) to improve the appearance of the building; (3) to

improve the lighting of the interior, resulting in increased efficiency of

employees and a reduction in expenses for artificial lighting, and (4) to

improve the sanitary conditions.

Properly selected paints will preserve wood, metal and other build-

ing materials and the repainting the surfaces of such materials is desir-

able and necessary at certain intervals due to the perishable nature of

the paint, and the loss of its protective properties and deterioration in

appearance.

For office and shop buildings, paints which diffuse the maximum
amount of light will preserve the health and eyesight of workers, reduce

accidents and increase the output per employee, and in addition produce

a substantial saving in artificial lighting bills.

The use of correct paints for toilet rooms, offices and rooms for stor-

age of food products improves their sanitary condition. Paints should

be selected which can be cleaned without injury to the paint, and which

will produce the most impervious surfaces.

The questions in connection with the painting of buildings which are

presented to the Building Engineer are: (1) When does the structure

need painting? (2) What paints shall be used? and (3) How shall these

paints be applied? and the answers to the questions are as follows:

(1) A structure requires painting when first erected, and at such

times thereafter when the paint shall have ceased to have a protective,

lighting or sanitary value, or when it shall have lost the standard of ap-

pearance wiiich is generally maintained.

(2) In general most railways have adopted certain standards of

distinctive colors for painting buildings, each company having its own
combination of colors, which have been selected for various reasons,

such as longevity, cost, personal taste of departmental heads, etc. Aside

from prolonging the life of its structures, the railway which makes it a

practice to keep its buildings painted with attractive, pleasing colors, gains

an unconscious good-will from its present and prospective patrons, which,
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while difficult to express in terms of money, nevertheless has a decided

value in advertising. An efficient paint should be considered, one which

will have the maximum protective value, permanence of color, durabil-

ity, covering capacity and hiding power.

(3) The factors w'hich produce an efficient paint are a selection of

proper ingredients, and careful grinding and mixing of these ingredients.

The final product of the process of painting is the paint coating on the

structure, which should have the maximum strength, impermeability and

durability, and paints which are scientifically prepared to fulfill these

conditions are made from formulae developed to produce a paint mixture

which will have the minimum voids, and at the same time meet the re-

quirements as to color.

The protective value of a paint is largely dependent on the ability of

the paint film to prevent air and moisture from reaching the surface of

the structural materials, and also to some extent on the preservative nature

of the ingredients of the paint. Paints having the greatest protective

value will be found to be those composed of a combination of pigments

whose particles have varying characteristic sizes, bound together by a

vehicle which has a high power of absorbing ox3'gen. Of such paint

vehicles the most satisfactory is linseed oil, which when spread in the

form of a thin film will take up oxygen and form a hard, elastic, non-sticky

product called linoxyn. This organic linoxyn is perishable and its purity,

strength and protection from attack makes for the longevity of the paint.

The inorganic or powdered mineral solids of the pigment will crumble

unless held together by the linoxyn, but the pigments must be so ground

and blended that they will protect the binder and present the greatest

mineral surface to atmospheric attack. It follow^s from this that the

strength and durability of a paint coating is dependent on the strength

and durability of the pigment particles, which should consist in part at

least of chemically inert pigments, and the requisite thickness of a paint

film, together with the utmost strength and durability can best be obtained

by a properly proportioned blend of pigments of determinate sizes. The

application of these principles permits the design of paint formulas to

produce paint coatings neither too thick, and therefore uneconomical and

subject to internal strain, nor too thin and thus weak and inefficient for

protection.

The permanence of color of a paint will be dependent on the unfading

qualities of the color producing pigments, while the hiding power will

depend on the density of the pigments when ground in oil and the

thickness of the film.

In general there are two methods for specifying and ordering paints :

(1) To order the proper grade product of a reputable manufacturer. (2)

To order in accordance with specifications or formulas prepared by the

Railway Company. There are manufacturers who produce and sell

efficient paints. They have studied the subject exhaustively and are con-

stantly trying, by improving methods, to increase the efficiency of their

product.
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This Committee believes that satisfactory and economical results can

be obtained by placing the requirements that the various classes of paint

are to meet before the reputable manufacturers and depending on their

judgment and ability in producing the most efficient paints for the service

expected.. By keeping proper service records of paints there will be suffi-

cient data to select the proper standard product of a number of manufac-

turers for the purpose required. However, in judging paints from service

records, it must be borne in mind that one paint failure does not neces-

sarily indicate that a poor quality of paint was used, inasmuch as the

service life of a paint may be as much dependent on the method of

application as upon the paint itself.

In ordering paints under specifications or formulas prepared by the

Railway Company, the paint formulas must be properly prepared and

developed by experts in paint technology. The formulas should be re-

vised from time to time so as to include improved manufacturing meth-

ods and newly discovered materials.

In the purchase of paint many substitutions may be made which will

still come within the letter of the specifications and many processes of

mixing and grinding can be used which, even with the best ingredients,

will produce a poor paint.

Chemical analyses of paints will to a certain extent detect substitu-

tions of improper materials, but may not show up imperfect methods of

manufacture.

In preparing specifications for the purchase of paints, better results

will generally be obtained by specifying rigid physical tests as a rnethod

of' judging quality, rather than by giving definite formulas based on

chemical composition.

The service life of a paint is as much dependent upon its correct ap-

plication as upon the composition of the paint itself.

The most important factor in painting work is to see that the surface

on which the paint is to be applied is properly prepared. Such

surfaces should be clean and dry and free from conditions which might

have a tendency to cause the paint to scale, blister or discolor.

Specifications for painting new buildings have already been pub-

lished in Vol. 24, under the title of "Specifications for Railway Build-

ings," Section 9.

A large percentage of the painting done on railways is repainting,

which should be done as follows

:

Wood surfaces should be prepared for repainting by burning, or scrap-

ing ofif, all loose, scaling or unusually thick paint, after which the sur-

faces should be brushed clean or washed and allowed to dry. Paint

should not be applied upon damp or frosty surfaces.

Metal surfaces should be prepared by scraping, brushing or by use

of sand blast.

Plastered surfaces present individual problems in almost every case

and each should be studied and treated as such. In general, all old paint

should be removed wherever any signs of peeling or scaling are in evi-
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dence. Where the previous paint coats are intact, washing should be

sufficient preparation, but the surfaces should be bone dry before the new
paint is applied.

Paints should be furnished preferaby in cans, mixed to the proper

consistency for direct application for recoat work. Under certain condi-

tion paints will require some thinning, which should be done only with

pure spirits of turpentine or linseed oil.

When applied, paints should be brushed out to smooth coatings of

uniform thickness so as to get the maximum spreading capacity of the

paint consistent with a film of the thickness to wear well and give the

desired protection.

Where repainting is done in two-coat work, it is recommended that

the first coat be allowed to dry hard (not less than 12 hours) before any

succeeding coat of paint is applied. Unless this is done the work will not

be two-coat work, but simply thick one-coat work, because the oil of the

first coat will not have had a chance to properly oxidize if the second

coat is applied too soon, and the material and labor in applying the first

coat will have been largely wasted.

This Committee recommends that a record of all painting work done

on buildings be kept on suitable forms, and that the date painted be sten-

ciled on buildings. The form appended hereto is shown as a suggestion.

The failure of paint coatings before its expected life has been

reached is a loss to the Railway Company, both from the partial loss in

materials and labor used and from the deterioration of the structural ma-

terials in the building due to the lack of protection furnished.

Premature chalking, checking, blistering, cracking, scaling, fading

and general disintegration are the ordinary indications of paint failure.

Climatic conditions, such as proximity to salt water, high humidity,

etc., have very marked effects on the life of paint coatings, and paints for

use under such conditions may require special formulas and methods of

manufacturers to obtain satisfactory results. Paints used around engine

terminals and manufacturing plants, where acid fumes are present, will

likewise be affected by these conditions.

It is the opinion of this Committee that economies can be effected in

painting work by obtaining proper material and by careful supervision,

seeing that these are properly applied, and by keeping complete and accu-

rate service records. Those paints which do not give the required service

can be eliminated and work which is being done inefficiently can be

detected.

I
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Recommended Form for Painting Records



REPORT OF COMMITTEE VII—WOODEN BRIDGES
AND TRESTLES

Arthur Ridgway, Chairman; J. B. Maddock, J'ice-Cliainnaii;

H. AusTiLL, T. F. Laist,

O. C. Badger, C. E. Paul,
C. H. Blackman, G. W. Rear,
W. E. Hawley, D. W. Smith,
H. T. Hazen, E. B. Hillegass,
C. S. Heritage, G. C. Tuthill,
C. J. HoGUE, J. T. Vitt,
D. F. Holtman, a. D. Warner,
W. H. Hoyt, S. L. Wonson, ';

Coiiiiiiittee.

To the American Railway Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects:

1. Revision of Manual.

The changes recommended in the Manual will be found under the

report of the Sub-Committee in Appendix A.

2. Study and Report on the Useful Strength of New, Old and
Treated Timber when used in Railway Trestles, including a Criti-

cal Examination of the Present Theories of Stresses when applied

to Timber under Railway Load Conditions.

The Sub-Committee to which this subject was assigned is not yet

ready to submit a final report. A progress report constitutes Appendix B.

3. Report on Classification of the Uses of Timber and Lumber under
American Railway Engineering Association Specifications.

For reasons set out in Appendix C—constituting the report of the

Sub-Committee on this subject—it is impossible to return final report

and conclusions this year.

4. A desirable System of Bridge and Trestle inspection, including

the necessary Report Forms.

The report of the Sub-Committee on this subject will be found in

Appendix D.

Attention is called to that report wherein conclusions are stated that

for patent reasons the subject should be withdrawn from the work of

the Committee for the present.

5. Relative Merits of Open and Ballast Deck Trestles.

The Sub-Committee to which this work was assigned is not yet ready

to report. A brief statement to that effect is incorporated in Appendix E.

6. Outline of Work for the Ensuing Year.

The Sub-Committee's suggestions as to work for the ensuing year

are included below under "Recommendations for Future Work." Much

Bulletin 261, November, 1923.
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of the time and activity of the Sub-Committee during the current year has

been devoted to co-operation with other organizations and associations,

notably with respect to simplification of grading rules and classification

in the lumber trade. A substantial portion of the membership of the

Committee has been assigned to such work of co-operation, and it is the

thought of the Committee that such a course is not only desirable, but a

practical necessity for the best interests of the aims and purposes of the

Association.

Action Recommended

1. That the changes recommended in the Manual—Appendix A—be

adopted by the Association.

2. That the progress reports on Subjects 2, 3 and 5—Appendices

B, C, and E, respectively—be accepted as information.

Recommendations for Future Work

It is the recommendation of the Committee that owing to the vast

amount of work necessary to pursue to a conclusion the subjects now in

hand no additional work be assigned unless the Committee on Outline of

Work has studies or investigations of an urgent nature of which your

Committee now has no knowledge.

The recommendations for future work are therefore as follows

:

1. Revision of Manual.

2. Continue the study of the useful strength of new, old and treated

timber when used in railway trestles, including a critical examination of

the present theories of stresses when applied to timber under railway

load conditions,

3. Continue the study of classification of uses of timber and lumber

under American Railway Engineering Association Specifications.

4. The relative merits of open and ballast deck trestles.

Respectfvilly submitted.

The Committee on Wooden Bridges and Trestles,

Arthur Ridgway, Chairman.



Appendix A

REVISION OF MANUAL

H. Austin, Chairman, Sub-Committee; O. C. Badger, J. B. ]\Iaddock.

It has been brought to the attention of your Committee that under

the "Specifications for Workmanship for Pile and Frame Trestles of

Untreated Material to be Built Under Contract," there are a few para-

graphs which are in conflict with or duplicate certain paragraphs in the

"Uniform General Contract Forms."

As these specifications are to be used with the Uniform General Con-

tract Forms, your Committee therefore recommends the following revi-

sions in the above noted specifications

:

Omit all of Paragraph No. 8 under "General Clauses," as the items

covered by this paragraph are fully covered in Paragraph No. 13 of the

Uniform General Contract Forms.

Omit all of Paragraph No. 9 under "General Clauses," except the first

sentence, which will be retained. Paragraph No. 9 should now read

:

"Figures shown on the plans shall govern in preference to scale 'measure-

ments.' " The other items in Paragraph No. 9 are covered by Paragraph

No. 10 of Uniform General Contract Forms.

Omit all of Paragraph No. 11 under "General Clauses," as items cov-

ered here are fully covered by Paragraph No. 23 of Uniform General

Contract Forms.

Omit all of Paragraph No. 28—"Time of Completion"—as this item

is fully covered by the Form of Proposal and Agreement of Uniform

General Contract Forms.

Omit all of Paragraph No. 29—-"Payments"—which is fully covered

by Paragraphs No. 36 and No. 38 of the Uniform General Contract

Forms.
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Study and Report on the Useful Strength of New, Old and Treated

Timber When Used in Railway Trestles, Including a Critical

Examination of the Present Theories of Stresses When Applied

to Timber Under Railway Load Conditions.

W. E. Hawley, Chairman, Sub-Committee; C. H. Blackman, T. F. Laist,

C. E. Paul, S. L. Wonson.

To make a proper report on this subject it is desirable that real

research work in an experimental and test way be done. Since the last

Convention of the Association, very little additional information on the

subject has been published or work completed.

There is in progress at the Forest Products Laboratory at Madison

a program of four years for a series of column tests of full size speci-

mens 12"X12"X24' 0" of West Coast fir and Southern Yellow Pine.

The laboratory staff is developing the application of the column formula

to timber with some very interesting conclusions. This work is not com-

pleted nor any results published. No additional experimental work is

available on the problem of horizontal shear in timber.

There has been given considerable study to the grading of structural

timber with reference to defects and the corresponding working stress

values to be given to each grade. A search is being made to determine the

criteria of the external appearance of timber by which some value may be

assigned to it for design purposes in resisting stresses. The Forest

Products Laboratory has proposed such criteria in the form of Grading

Rules and Working Stresses for Structural Timbers published in United

States Department of Agriculture Circular No. 295.

To develop this phase this Sub-Committee was instructed by the

General Committee to co-operate with a Sub-Committee of D-7 of the

American Society for Testing Materials and a Sub-Committee of the

Central Committee on Lumber Standards. Such co-operation has been

undertaken and progress made in putting into practical form a commercial

grading rule for structural timber and heavy building timber.

This Joint Committee has returned a definite recommendation for the

separation of structural lumber into two distinct classes, viz., structural

timber (6"X6" and over) and heavy building material, which latter

would be classified as yard lumber. The General Committee, after

thorough consideration of the matter favors this distinction or division of

structural lumber into these two classes and has so advised the Joint

Committee.

As a sign of awakening interest in timber design, the American

Society of Civil Engineers has appointed a Research Committee on

"Timber and its Application to Engineering."

The amount of additional information on the assigned subject was

not thought sufficient to make a complete report this year, and hence only

a progress report is submitted with the expectation that the subject will

be reassigned next j^ear.
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THE CLASSIFICATION OF USES OF TIMBER AND LUMBER
UNDER AMERICAN RAILWAY ENGINEERING

ASSOCIATION SPECIFICATIONS

W. H. Hoyt, Chairman, Sub-Committee ; C. S. Heritage, E. B. Hillegass,

C. J. Hogue, D. F. Holtman.

This subject involves the practical application of the grading rules for

lumber and timber to railroad uses of these materials. The whole subject

of lumber grades is now being studied by the lumber business, and it is

expected that definite revised commercial lumber grades will be formulated

into final form in 1924. Until this phase of the work is completed, it

appeared futile for the Committee to apply any specific grades to any

specific railroad use because such application cannot be made without

many comparisons with old grading rules.

The Sub-Committee reports progress in the field of the subject, and

recommends reassignment of the subject.
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Appendix D

A DESIRABLE SYSTEM OF BRIDGE AND TRESTLE IN-

SPECTION, INCLUDING THE NECESSARY
REPORT FORMS

H. T. Hazen, Chairman, Sub-Committee ; H. Austill, G. W. Rear, G. C.

Tuthill, J. T. Vitt.

This subject has already been considered and reported on by the

Committee on Rules and Organization, and the rules and forms

recommended by that Committee have been included in the Manual.

These rules give full instructions for the work of inspection, recording of

notes and data, and the proper ofificer to whom report should be made.

The Sub-Committee feel that to carry out their instructions they

would have to cover the same ground that has already been thoroughly

studied by the Committee on Rules and Organization, and, taking this

into account, they consider that they should not present a full and

comprehensive report that might in some respects conflict with the rules

already laid down in the Manual. They would prefer to urge upon the

members of the Association the desirability of adopting these rules, as

the past year's work has shown that practice in the matter of bridge

inspection is by no means uniform among the different railways or even

on different parts of the same railway, and if the already recommended

practice, modified to suit conditions, be given a trial, then in two or three

years the subject could be further considered by the Committee and a

complete report made with recommendations.

In the meantime the Sub-Committee would recommend that the

subject be discontinued.

Appendix E

THE RELATIVE MERITS OF OPEN AND BALLAST DECK
TRESTLES

G. C. Tuthill, Chairman, Sub-Committee ; O. C. Badger, J. B. Maddock,

D. W. Smith, A. D. Warner, S. L. Wonson.

The Committee have given a great deal of study to the subject

"Relative Merits of Open Deck and Ballast Deck Trestles," and the

members have unanimously agreed that the ballast deck has many
advantages over the open deck timber trestle, but desires to make a further

study and investigation with the confidence that more facts may be

presented either in support of or against our findings. The work thus far

conducted leads to the conclusion that the ballast deck structure should

be constructed of treated material, and that comparison with the open

deck should be made on this basis.
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REPORT OF COMMITTEE X—SIGNALS AND
INTERLOCKING

F. B. WiEGAND, Chairman; W. M. Vandersluis, Vice-Chairman;
AzEL Ames, J. C. Mock,
H. S. Balliet, J. A. Peabody,
A. M. Burt, F. P. Patenall,
C. E. Denney, a. H. Rudd,
F. L. DoDGSON, A. G. Shaver,
W. H. Elliott, Thos. S. Stevens,
G. E. Ellis, E. E. Worthing,
H. K. LowRY, Committee.

To the American Raihvay Engineering Association:

Your Committee on Signals and Interlocking respectfully submits

the following report

:

Revision of Manual

No changes in the Manual recommended.

Conferences With Other Committees

The only committee requesting a conference was Committee XII—
Rules and Organization. Conference was had. The subject-matter con-

sidered was rules pertaining to signaling.

Examination of Reports of Other Committees

This Committee has no recommended changes, whicli may be nec-

essary to permit proper signal practice, to submit.

Automatic Train Control

On April 12, 1923, Chairman Maurice Coburn, of the Outline of

Work Committee, suggested that this Committee prepare a summary on

the progress being made in connection with Automatic Train Control

for the benefit of the members of this Association who are not signalmen

and who do not find it easy to keep up to date on this important subject.

This request was considered by your Committee, and the conclusions

reached were as follows :

"It is impractical to issue a report on train control which will be of

value to our members, as such a report would be out of date before issued.

Train control is changing so rapidly that a report several months old

would be of little value. The Committee on Automatic Train Control
of the American Railway Association is organized for the purpose of

furnishing information on Automatic Train Control to railroads and
officials interested, and that Committee will give the information they
have available, either on general subjects or on any specific subject.

Bulletin 261, November, 1923.
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"Information on this subject may also be found in the Proceedings
of the Signal Section of the Engineering Division of the American Rail-

way Association as follows

:

Volume XVI —Pages 59-60—Under date March, 1919.

Volume XVI —Page A 86—Under date Sept., 1919.

Volume XVII —Page A 34—Under date July, 1920.

Volume XVIII—Page 295—Under date June, 1921."

Action Recommended
That this report be accepted as information.

Recommendations for Future Work
Your Committee recommends for 1924 the continuation of the 1923

assignments as follows

:

1. Revision of Manual.

2. Confer with other committees and assist them when called upon

in work which involves signaling.

3. Examine reports of other committees and recommend changes

which may be necessary to permit proper signal practices.

4. Recommend work for ensuing year.

Respectfully submitted.

The Committee on Signals and Interlocking,

F. B. Wiegand, Chairman.



REPORT OF COMMITTEE XIII—WATER SERVICE

C. R. Knowles, Chairman; R. C. Bardwell, Vice-Chairman

;

W. M. Barr, E. G. Lane,
Dr. S. C. Beach, M. E. McDonnell,
O. W. Carrick, E. H. Olson,
R. W. Chorley, a. B. Pierce,

J. H. Davidson, H. H. Richardson,
A. F. Dorley, H. L. Roscoe,

C. H. Fox, F. A. Russell,
B. W. DeGeer, T. W. Sedwick,
E. M. Grime, D. A. Steel,

W. L. R. Haines, C. P. VanGundy,
H. H. JoHNTz,* ¥. J. Walter,
C. H. Koyl, F. D. Yeaton,
P. M. LaBach, Conmtittee.

*Deceased.

To the American Railzi'ay Engineering Association:

Your Committee on Water Service presents below its report to the

Twenty-fifth Annual Convention on the following subjects:

(1) Revision of the Manual.

Report of Sub-Committee on this subject appears in Appendix A.

(2) Drinking Water Supply on Trains and Premises of Railways.

A progress report on this subject appears in Appendix B.

(3) Pitting and Corrosion of Boiler Tubes and Sheets.

A progress report on this subject is submitted in Appendix C.

(4) Value of Water Treatment.

A progress report on this subject is submitted in Appendix D.

(5) Methods of Water Analysis.

A final report on this subject is submitted in Appendix E.

(6) Automatic Control of Electrically Operated Pumps.

A final report on this subject appears in Appendix F.

(7) Joints for Cast Iron Pipe.

A progress report on this subject appears in Appendix G.

(8) Method of Watering and Showering Hogs in Transit.

A final report on this subject appears in Appendix H.

(9) Use of Treated Wood for Tanks.

A final report on this subject appears in Appendix I.

Action Recommended

Your Committee requests the following action on its report

:

(1) That the report of the Sub-Committee be approved and that the

changes recommended be made in the Manual; that the subject of ex-

amination of the subject-matter in the Manual be again referred to the

Committee for further study and report.

Bulletin 261, November, 1523.
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(2) That the report on progress of drinking water regulations be re-

ceived as information and that the subject be reassigned to the Com-
mittee for further study and report.

(3) That the progress report on the study of pitting and corrosion

of boiler tubes and sheets be received as information and that the sub-

ject be reassigned to the Committee for further study and report.

(4) That the progress report on the value of water treatment to

railways be accepted as information.

(5) That the final report on standard methods of water analysis

be adopted for publication in the Manual.

(6) That the final report on automatic control of electrically operated

pumps be accepted as information.

(7) That the progress report on joints for cast iron pipe be re-

ceived as information and that the subject be reassigned to the Com-
mittee for further study and final report.

(8) That the final report on methods of watering and showering

hogs in transit be accepted as information.

(9) That the final report on use of treated wood for tanks be re-

ceived as information.

Suggested Subjects for Next Year's Study and Report

(1) Continue study of subject-matter in the Manual with view to

recommendations for changes.

(2) Continue study of progress of regulations of Federal and State

Authorities pertaining to drinking water supplies.

(3) Continue study and report on pitting and corrosion of boiler

tubes and sheets, taking into consideration character of metal used,

method of manufacture, construction of boilers and quality of water.

(4) Continue study and make final report on the value of water

treatment to railways.

(5) Continue study and make final report on use of lead as com-

pared with substitutes for joints in castiron pipe.

(6) Study and report on the relative merits of the different methods

of deep well pumping with detailed description of each.

(7) Study and report on the possibilities of the use of hydraulic

rams for railway water supplies.

(8) Study and report on boiler water treatment—comparison of

soda ash treatment compared with lime and soda ash treatment.

(9) Study and report on sanitary examination of drinking water

supply.

Respectfully submitted,

The Committee on Water Skjvice,

C. R. Knowles, Chairman.



Appendix A

REVISION OF THE MANUAL

H. H. Johntz, Chairman, Sub-Committee; R. W. Chorley, A. F. Dorley,

E. M. Grime, E. H. Olson, F. J. Walter, C. P. Van Gundy, W. L. R.

Haines.

(a) Page 628— Second sentence under "Supply—Source"

—

"Springs should be carefully investigated to determine their yield,"

Should read

:

"Springs should be carefully investigated to determine their yield and

quality."

(b) Page 629—Second sentence

—

"Artesian deep wells, where obtainable, are satisfactory source ; how-

ever, their flow is liable to constant decrease and finalh^ cease."

Should read:

"Artesian well, where obtainable and the quality of the water is suit-

able for boiler use, are satisfactory source; however, their yield

is liable to constantly decrease."

(c) Page 634—Fourth paragraph, sentence reading

—

"Stoves and lights should not be permitted in gasoline engine rooms."

Should read

:

"Stoves and lights should not be permitted in gasoline or oil storage

rooms."

E. M. Grime, E. H. Olson, F. J. Walter, C. P. VanGundy, W. L. R.

The Committee regrets to announce the sudden death of one of its

members, Mr. H. H. Johntz, Engineer Maintenance of Way, Missouri,

Kansas & Texas Railway, Dallas, Texas, who was a member of the

Committee since 1919, and at the time of his demise was Chairman of

Sub-Committee No. 1 on Revision of the Manual. The forceful and

energetic efforts of Mr. Johntz in the work of this Committee, together

with his splendid personality, will make his loss keenly felt by every

member.
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Appendix B

REGULATIONS OF FEDERAL OR STATE AUTHORITIES
PERTAINING TO DRINKING WATER SUPPLIES

S. C. Beach, Chairman, Sub-Committee; R. C. Bardwell, W. M. Barr

O. W. Carrick, B. W. DeGeer, M. E. McDonnell, A. B. Pierce, H. H,

Richardson, H. L. Roscoe, F. D. Yeaton.

July 1, 1924, all railroads will be required to separate ice used for

cooling purposes from drinking water furnished train crews and passen-

gers; to quote the section as written, "All water containers in cars shall be

so constructed that ice does not come in contact with the water." This,

of course, to prevent the Government certified water now required by

Section 11, Standard Railway Sanitary Code, from becoming contaminated

with the organisms of infectious disease contained in the melted ice water

and capable 6f such contamination under the present system of putting

ice directly into the drinking water. Circular cooling coils conducting the

drinking water directly from the storage tank to the withdrawal tap have

been determined to be an excellent form for such purposes, complying

with the Government requirements.

September ISth of this year the Surgeon General of the Government

Health Service sent out circular letters to all railways stating the general

specifications for such drinking water tanks, which are briefly as follows

:

"Either an underslung or an overhead storage tank (pressure

or gravity system) to be filled with Government certified water,

with a filling opening only large enough to admit the nozzle of the

filling device used, latter to be of smooth metal and capable of

protection when not in use and the filling opening guarded against

insertion of filling device by screening placed a reasonable distance

within the opening. Drinking water tanks to have but three
,

openings, one for filling (this in accordance with above specifica-

tion), one for withdrawal and the third for drainage and flush-

ing operations."

Where ice is separated from water and no possibility of mixing the

two can occur, the quality of the ice becomes a matter of indifference, its

cooling properties alone being considered.

Covers of water containers are required to be tight fitting, self-

closing and difficult of access to unauthorized persons. It is suggested

that the bottoms of ice compartments have a double flooring to prevent

jar of dropping chunks of ice within and straining of joints with sub-

sequent leakage. A door in front is suggested for icing. The material

and workmanship of such tanks is to be of the best and all joints in addi-

tion to soldering should be riveted. The Government further asks that

prints of tanks intended for use by the various railways and those at

present being used as standard be sent to Washington for review.

Two forms of extemporized water sterilizers have been used with suc-

cess, the resultant water passing state inspection and laboratory test. The
first is the water obtained from the hot-water heater present in connection
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with every shop washroom ; the second is the water obtained from the

coils of a sand drier. Both of these cool the water by running through

an ice coil and filtering, if necessary. A third form of extemporary

sterilization is accomplished by the use of chlorinated lime mixed with

water to form a standard solution, which latter is added directly to the

water in the drinking tank.

The statement was made by an official of the Government Health

Service that the drinking water furnished at railway stations would not

at present be required to be Government certified, provided, of course,

that such stations could not furnish water to trains in interstate service.

It is gratifj'ing to note increase in the adoption of the Standard

Sanitary Railway Code, a total of thirty-two states now using it. This

code is considered recommendatory practice for the railways, being

adopted by the American Railway Association and is especially com-
mendable in that it gives the state and railroad traversing same a common
ground of mutual understanding and agreement.

The Standard Railwa}' Sanitary Code is the work of an especially

appointed committee, which found great lack of uniformity in the sanitary

regulations of the different states. It is drafted in conformity with the

Interstate Quarantine Regulations as well as State Regulations and has

received the approval of the Surgeon General of the Government Health

Service and the Conference of State and Provincial Health Authorities,

being recommended by the latter body for adoption by the various states

and so adopted by thirty-two at the present time. As stated above, the

Code is recommendatory practice for all the railways.

An interesting development in connection with drinking water during

the past year is the question of using water from lime and soda ash treat-

ing plants. It has been found from extensive experiments at Columbus

and Youngstown, Ohio, that the overtreatment of water with calcium

hydroxide practically eliminates the injurious bacteria and that this

treatment is quite as efficient in this respect as the chlorine treatment.

No adverse physiological effects have been noted on persons drinking

this overtreated water, and results strongly indicate that the complaints

which are frequently made concerning water from railway water treating

plants where used for drinking purposes are very much overdrawn and

as far as this Committee has been able to ascertain entirely without

foundation.



Appendix C
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During the past year this Committee has engaged in the study of the

effect of the composition of boiler tubes, particularly those containing

copper, on the rate of corrosion. Copper-bearing steel tubes are still

under observation, data being insufficient for a report at this time. Also,

the influence of lead coatings on tubes is under investigation.

The term "hydrogen ion concentration" has been more and more

frequently used as a means of indicating the degree of acidity or alka-

linity of virater, and it therefore seems advisable to your Committee to

explain what is meant by the "hydrogen ion concentration" and how it is

derived. Your attention is accordingly invited to the following para-

graph from Clark on "The Determination of Hydrogen Ions," page 15

:

"A very important relationship between acids and bases in aqueous

solution is brought about by the conduct of water. It dissociates into

the hydrogen ion (H+) characteristic of acids and an ion characteristic

of bases, which is generally considered to be (OHtt) called the hydroxyl

ion. The equilibrium of the reversible reaction HOH—^ * H-i '-OH-jr

(Hr X OHn)
is represented by = k. Because the concentration of undis-

HOH
sociated water is so large in relation to the dissociation product, k may

be replaced by another constant and the above equation written

:

(Ht) X (OH) = Kw.

"It follows from the above equation that no matter how concentrated

the hydroxyl ions may be, there must remain sufficient hydrogen ions to

satisfy the above relation. If in an alkaline solution the concentration

KW KH*
of hydroxyl ions is 0.01 normal (10-"), {H+) = = lO-'W,

OH 10-^

that is F//= .12). This permits us to speak of the hydrogen ion con-

centration of alkaline solutions and to construct a scale of acidity-alka-

linity in which we do not discriminate between hydrogen and hydroxjd

ions."

(Note: Kw—\(y^').
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That is, the hydrogen ion concentration is sufficient to indicate the

acidity or alkahnity of a solution.

The following paragraph from Hawk, "Practical Physiological Chem-
istry," page 152, is also very clear

:

"The hydrogen ion concentration of pure water or a neutral solution

is approximately 1 x 10-', being expressed in approximate moles of hydro-

gen ions per liter. The water is a 1/10,000,000 normal solution of hydro-

gen ions. The concentration of hydrogen ions in pure water or a neutral

solution is exactly equal to that of hydroxyl ions, so that water may be

considered to be AV10,000,COO alkali as well as A^/10,000,000 acid. Hydro-

gen ion concentration is often expressed for the sake of brevity, as their

logarithm with the sign reversed. For example, the logarithm of 1 x 10-'

will be -7.0, and according to this notation the hydrogen ion concentration

would be expressed as Ph= 7.0 (written for convenience pH = 7.0).

The product of the hydrogen ion concentration (Ht) by the hydroxyl

ion concentration {0H-\-) is constant at about 1 x 10-", so that as (Hr)

increases from 1x10-' (pH= 7.0) to 1x10-' (/>// = 4.0) the (0H-)
falls to 1 X 10-" and vice versa."

It must be borne in mind that higher figures (weaker concentration)

for the hydrogen ions indicate greater concentration for the hydroxyl

(0H-) ion.

It may now be explained that the foregoing is made available to the prac-

tical engineer and chemist by the difference in degree with which acid or

alkaline solutions conduct the electric current. That is, for a given source

of constant e.m.f. the fall of potential (drop in volts) across an acid

solution is much less—we will say .2456 volts—than across an alkaline

solution, which maj' be .7854 volts. A great number, of scientists have

worked out and checked the exact relationship between the electrical

conductivity of a solution as measured by a very sensitive potentiometer,

and its degree of acidity or alkalinit^^ From such data the relative value

of certain indicators can be easily determined.

In regard to the corrosive properties of water, it is probable that

there are three broad classes. Other conditions being constant, class 1

consists of acid water, having a hydrogen ion concentration below ap-

proximately pH 5.0 on Clark's scale (1-14, 7 being neutral). Unques-

tionably this class of water causes corrosion or pitting under certain

physical conditions, such as those induced by "breathing" of the boiler

or by variable stress due to design. Corrosion due to this cause may
be greatly reduced if not altogether prevented by the addition of alkalies

in sufficient quantity.

Group No. 2 is substantially neutral, having a pH value of approxi-

mately 5 to 9 and usually contain sulphates, chlorides, etc. Such water

may corrode, or pit, the effect being most pronounced where circulation

is most rapid. Corrosion or pitting is believed in this case to be largely

dependent on oxygen concentration and can be completely inhibited by the

addition of sufficient caustic. Your Committee is endeavoring to deter-
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mine by what means corrosion may be reduced or eliminated by more
direct means. It has been found by exact measurements at the Altoona

Locomotive Test Plant that an open feed water heater eliminates 85 to 90

per cent, of the oxygen from the feed water supply, when saturated with

this element. Locomotives equipped with open feed water heaters are

operating in districts where the water is comparatively neutral, but

otherwise corrosive. It is yet too early to report the effect of diminution

of the oxygen by this means.

The third class of water, believed to be for all practical purposes free

from corrosive properties, has a range of pH value above approximately 9.

If the principles above indicated are correct, all water can be ren-

dered very nearly non-corrosive by the addition of sufficient caustic alkali

to render a pH value of 9 or above.
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THE VALUE OF TREATED WATER FOR LOCOMOTIVES
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PROGRESS REPORT

The ingredients in water which damage locomotive boilers and in-

terfere with the regularity of train service are : Mud or other matter

in suspension; limestones (calcium and magnesium carbonates, sulphates

and chlorides) in solution; slimes, mostly organic, and frequently col-

loidal; acid from coal mines or from decomposing organic matter; alkali

salts, when in quantity.

Mud or limestone in boiler water deposits scale; slimes nearly always

cause foaming; acids cause pitting of flues and sheets; alkali sulphate

and alkali chloride (and some other soluble salts) act as electrolyte

to permit pitting.

Scale in a boiler obstructs the passage of heat from flue to water,

and therefore requires higher temperature in the firebox and more fuel

for a given production of steam. If the scale becomes thick, flues and

sheets are soon overheated and ruined.

When the flues are covered with scale, they become hotter than

normal and tighter in the flue sheet ; but if the boiler then receives soft

water, or soda ash, or anything to loosen the scale, the flues contract

in the flue sheet, and allow water to leak through to the firebox. This is

the common form and common cause of boiler leaking. The loosened

and comminuted scale also produces foaming.

Leaking in the firebox causes a waste of fuel, train delays and some-

times boiler failures on the road, and necessitates caulking the flues on

return to the enginehouse. Caulking and other repair work on flues,

staybolts and boiler sheets causes deterioration of metal.

Foaming of the boiler on the road causes low steam pressure and

weak engine work, and also destroys lubrication in engine cylinders and is

the cause of many broken piston packing rings.

Pitting, either chemical or electrolytic, soon destroys the value of a

set of flues or of the boiler sheets which it attacks.

It still is true that in some parts of the country water is so plentiful

and so nearly pure that the boiler part of a locomotive requires almost no

repair, and is good for from 12 to 20 years' service; and a first approxi-

mation to the value of treated water can be made, for any engine district

with bad water, by taking the sum of the boiler repairs, the engines'

loss of time while undergoing repair, the excess in fuel, and a careful

estimate of the delays to traffic and the general slowing down of the

service due to faulty boiler operation. Such an estimate can now be

made fairly accurate for any engine district, but the results will scarcely

be alike in any two.

Your Committee has made such estimates for a few districts in the
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very-bad-water country, and the results are very high, much higher than

a fair average for the United States. But we have also estimates of the

average, as follows

:

From 1870 to 1873 the American Master Mechanics' Association was

engaged in a systematic and comprehensive study of this subject; and in

1873 they reported that the average difference in boiler maintenance

between bad-water and good-water country was $750 per locomotive per

year, this being made up of Coal (at $2.50 per ton) $340; Boiler Re-

pairs, $360; and Cleaning, $50. Since 1873, boilers have so increased in

size, and repairs and cleaning have so increased in cost, that similar figures

for today are easily $3,600; and similar measurements made within the

past four years—a 10-year average difference for a large western road

between engines in the mountains and engines on the plains— give an

average of about $4,000.

Our observations all show that where waters are only moderately

hard, or in other respects vary only slightly from perfect boiler water,

the damage done is mostly in fuel, boiler repairs and cleaning; and such

measurements as the above apply quite well. But when the water is of a

kind to cause leaking on the road, it frequently happens that the delays

to traffic are of nearly as much money value as the waste of fuel and

damage to the boiler. We have carefully compiled data from one engine

district in the bad-water country where the installation of treated water

is saving $5,000 per engine per year in fuel and repairs and $4,000 per

engine per year in other operating expenses, a total of $9,000 per engine

per year. And we have data from other districts which approximate

these figures.

These districts do not represent an average for the country, but

several other railroads in parts of the country with water less bad have

this year commenced systematic water treating, so that we hope to be able

next year to fill in our curve between these extremes.

Your Committee is of opinion that the money value of the damage
done to railroad revenues by the use of boiler waters only moderately

unsuitable, has been much underestimated; and that the custom common
to all railroads of keeping a locomotive on a bad-water district for three

or four months, then transferring her for the balance of the year to a

good-water district, and distributing the repair charges according to the

time, has much befogged the issue.

We have checked the measurements of your Water Committee of

1913, who reported in Vol. 15 of the Proceedings that a boiler using water

of 13 grains per gallon hardness suffered damage in fuel and boiler

repairs and time lost, to the amount of 7 cents per pound of scale, and we
consider them quite accurate on condition that the amount is raised to

13 cents per pound of scale to correspond to the prices of today.

When this subject was assigned for study, it doubtless was intended

to mean complete chemical treatment of the water for the removal of all

ingredients harmful to a boiler; but there are in use on various railroads

partial treatments of boiler water, some outside the boiler and some inside,

which are cheaper than complete treatment; and we are endeavoring to

determine, for each of these partial treatments, its range of usefulness

and the point at which the damage still remaining will justify the expense

of complete chemical treatment. , This study is now under way, but will

require at least another year for its completion.
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Intention.

This subject is assumed to cover only the method of analysis directly

applicable to boiler waters.

The intention of standard methods for water analysis and interpreta-

tion of results is to promote uniformitj- and understanding of the effects

caused bj' various constituents in boiler water supplies and enable intelli-

gent judgment to be passed on quality of supply without full and detailed

explanation as to methods used. The following information appears to

include best of present practice which will, of course, be subject to

change as improvements are developed.

General.

The general practice for reporting railroad water analyses is in

terms of grains per U. S. gallon, which is equivalent to parts per 58,341.

This appears to convey a better impression of the actual condition of the

water, which is the ultimate purpose of the analysis, and it is recommended

that reports of water analysis in grains per gallon with supplementary

advice as to pounds per thousand gallons of total incrustants, total non-

incrustants, and total solids, be adopted as standard practice.

Form aind Combination.

Although the actual determination of substances in water are usually

made of the various elements or radicals direct, the customary and ac-

cepted practice for reporting results of water analysis is by hypothetical

combinations of the elements. The following method is recommended for

uniformity

:

Silica—as found.

Iron and aluminum o.xides—as found (except in special cases of

acidity, where more extensive determination should be made).

Make combination of positive radical determined, to negative radicals

as found, in following order of sequence:

Positive Radicals Negative Radicals

Calcium Carbonate
Magnesium Sulphate
Sodium Chloride
Potassium Nitrate

Interpretation.

Incrustants.—It is understood that the silica, iron and aluminum
oxides, and the calcium and magnesium combinations will be classed as

incrusting solids.
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Non-Incrustants.—The sodium, alkali salt combinations, and organic

matter will be classed as non-incrusting.

Corrosive.—^AU acids, iron and aluminum sulphate, calcium chloride

and nitrates, magnesium sulphate (in appreciable amounts), chloride, and

nitrate will be classed as corrosive salts.

METHOD OF ANALYSIS

Field Survey—or Rapid Check Tests.

Field survey tests for boiler waters are genetally confined to a means

of approximating the total hardness or total amount of scale forming

matter, and the division of this figure into the alkalinity (carbonate hard-

ness) and the sulphate hardness, as well as an approximation of the ratio

of the calcium and magnesium salts. With experience in manipulation,

the following procedure can be made to give close and very satisfactory

results.

Reagents.

1. Standard Calcium Chloride Solution.—Dissolve 0.5 grams of

pure calcite (calcium carbonate) in a little dilute hydrochloric acid, being

careful to avoid splattering. Wash down and neutralize with ammonium
hydroxide to slight alkalinity, litinus paper indicator. Make up to 500 cc.

with carbon dioxide free distilled water and store in glass-stoppered bottle.

One cc. of this solution is equivalent to 1.0 mg. calcium carbonate.

2. Standard Soap Solution.—Make up stock solution by shaking

vigorously, approximately 100 grams of powdered castile soap or sodium

olcate in one liter of 80 per cent grain alcohol or nearest obtainable

equivalent denatured with methyl alcohol and allow to stand at least over

night. Dilute the clear supernatant liquid with 70 per cent grain alcohol

or nearest obtainable equivalent denatured with methyl alcohol, until 1.0 cc.

is equivalent to 1.0 cc. of the standard calcium chloride solution, making

due and recorded allowance for a lather factor which will vary from 0.7

to 1.4 cc. with different soaps. One cc. of this solution is equivalent to

1.0 mg. calcium carbonate.

3. N/SO Sulphuric Acid.

4. N/50 Sodium Carbonate.

Procedure.

(a) Measure 58.3 cc. of the water into an 8-ounce bottle. Add the

standard soap solution 1.0 cc. at a time, shaking vigorously after each

addition, until a strong permanent lather is secured, and as the end point

is approached, cut the additions of soap solution to 0.5 cc. Make note of

the false end point, which is the dividing line between the calcium and

magnesium salts, and record. The final end point, after deducting lather

factor, gives direct the total hardness as grains per gallon in terms of

calcium carbonate. The diflference between the false point and the total

hardness gives the amount of magnesium salts, the balance being calcium
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salts, all as grains per gallon in terms of calcium carbonate. In determin-

ing the hardness in acid waters, they should first be rendered neutral to

methyl orange by addition of N/50 sodium carbonate. If hardness test

runs above 15.0, it is best to take aliquot portion and dilute to 58.3 cc. with

distilled water, so that the later end point will be less than 15, multiplying

the result accordingly to obtain correct hardness.

(b) Titrate 58.3 cc. of the water with N/50 sulphuric acid solution

methyl orange indicator, and record as alkalinity, this point being the

carbonate hardness in terms of calcium carbonate direct as grains per

gallon.

In case of alkaline waters, if the total hardness is greater than the

alkalinity, the difference between the two represents sulphate hardness.

If the total hardness is less than the alkalinity, the difference is sodium

carbonate, all of the hardness being carbonate hardness, the hardness

being composed in either case of calcium or magnesium salts as determined

by the false and true end points in the soap test. In case of acid waters,

all the hardness will be sulphate hardness.

(c) In case the water is acid to methyl orange, titrate 58.3 cc. with

N/50 sodium carbonate solution and record acidity direct as grains per

gallon in terms of calcium carbonate.

(d) When treated water is being tested, first titrate 58.3 cc. of the

water with N/50 sulphuric acid, phenolphthalein indicator. Double the

reading and report as causticity. Continue the titration with methyl

orange indicator, recording the reading direct as alkalinity. Soap test

is made as above noted and reported as hardness.

The difference between the hardness and alkalinity shows an over-

treatment in soda ash if the alkalinity is in excess, or an undertreatment

if the hardness is in excess, directly in grains per gallon in terms of cal-

cium carbonate. Likewise, the excess of causticity over alkalinity indi-

cates an overtreatment with lime or caustic soda, while an excess of al-

kalinity over causticity shows an undertreatment direct in grains per

gallon in terms of calcium carbonate. In other words, this difference

shows the excess or deficiency of hydrate alkalinity.

Rapid Laboratory Method.

This method is recommended routine laboratory procedure where
quick results are desired which will satisfactorily differentiate between

constituents normally present in waters and furnish sufficient information

for making ordinary analysis report, so that judgment may be made as to

general effect of quality.

Reagents

:

(a) Standard soap solution, 1.0 cc. equivalent to 1.0 mg. calcium car-

bonate.

(b) N/50 sulphuric acid.

(c) N/20 soda reagent, prepared of one-half N/20 sodium hydroxide

and one-half N/20 sodium carbonate.

(d) Clear saturated lime water, prepared by shaking excess of C. P.

hvdrated lime with distilled water and let settle.
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(e) Standard sodium chloride solution, 1.0 gram dissolved in 1,000 cc.

distilled water. One cc. is equivalent to 1.0 mg. NaCl.

(f) Standard silver nitrate solution. One cc. is equivalent to 10 cc.

standard sodium chloride solution.

Procedure.

(a) Evaporate 58.3 cc. of water to dryness in weighed dish, and bake

for 30 minutes at 180 degrees C. . Weigh up as total solids, milligrams

giving grains per gallon direct.

(b) Titrate 58.3 cc. of the water with N/50 sulphuric acid, and

methyl orange indicator, which gives grains per gallon of carbonate and

hydrate alkalinity direct from number of cc. used, in terms of calcium

carbonate.

(c) Take 116.7 cc. of water in 250 cc. Erlenmeyer flask, and boil for

15 minutes. Add predetermined amount of soda reagent from pipette, so

that, as shown by soap test, there will be an excess equivalent to at least

10 grains per gallon. Boil 10 minutes additional and then pour into

200 cc. graduated flask, adding sufficient distilled water so that solution

will be at mark, then cool. Filter off 100 cc. and titrate with N/50 sul-

phuric acid, methyl orange indicator. Along with this sample a blank

should be run using the same amount of distilled water as in sample and

treated with same amount of soda reagents, making iip to 200 cc. after

boiling. The diflference between amount N/50 sulphuric acid required for

neutralizing 100 cc. of blank and the sample gives the incrusting sulphates

direct in terms of calcium carbonate. If the difference is negative, it

shows the -amount of free sodium carbonate direct as grains per gallon

in terms of calcium carbonate.

(d) Take 116.7 cc. of samples in 250 cc. Erlenmeyer flask and exactly

neutralize, methyl orange indicator. Boil 15 minutes to expell all carbon

dioxide and then add solution of saturated lime water so that, as shown

by soap test, there will be an excess equivalent to at least 10 grains per

gallon. Continue boiling for 15 minutes. Pour into 200 cc. graduated

flask and add distilled water so that solution will be at mark when cool.

Filter and titrate 100 cc. with N/50 sulphuric acid. Along with this sam-

ple a blank should be run using the same amount of distilled water as in

sample and treated with the same amount of saturated lime water, making

up to 200 cc. after boiling. The difference between amount of N/50
sulphuric acid required for neutralizing 100 cc. of blank and the sample

gives the amount of magnesium present direct in grains per gallon in

terms of calcium carbonate.

(e) In making final report compare results form No. (c) and -No. (d).

If No. (c) is in excess of No. (d), calculate No. (d) direct to mag-
nesium sulphate and the difference to calcium sulphate, all of No. (b)

being calcium carbonate.

If No. (c) is less than No. (d), calculate No. (c) direct to magnesium
sulphate and the remainder of No. (d) to magnesium carbonate, this

remainder of No. (d) to magnesium carbonate, this remainder of No. (d)
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being also subtracted from No. (b), the difference being calcium car-

bonate.

If No. (c) is negative, make proper allowance in No. (b) for the

amount of sodium carbonate, calculate No. (d) to magnesium carbonate,

making allowances in No. (b) and the remainder of No. (b) being

calcium carbonate.

(f) Titrate 58.3 cc. sample with silver nitrate solution, potassium

chromate indicator. Result gives sodium chloride direct in grains per

gallon.

(g) If the silica and iron aluminum content amount to more than

one grain per gallon, it may be well to separate and weigh up by the

usual gravimetric methods, using 291 cc. sample and multiplying diagrams

by two (2) to obtain grains per gallon. If the amount is below this, which

is usually the case, same can be estimated with sufficient accuracy by

colorimetric determination.

(h) The difference between No. (a) and the sum of the calculations

in No. (e). No. (f) and No. (g), gives the amount of non-incrusting

sulphates, nitrates and organic matter. There is no necessity for separat-

ing these constituents in the ordinary boiler water analysis unless, after

heating the residue in the No. (a), a black discoloration shows high or-

ganic matter which might induce foaming. The sulphate may then be

determined gravimatically as barium sulphate or rapidly by the Parr

Sulphotometer, and the organic matter taken as the difference.

Full and Complete Laboratory Examination.

For full and complete examination of boiler waters as may be re-

quired in special cases, it is recommended that the procedure outlined in

the latest edition of "Standard Methods of Water Analysis," published

by the American Public Health Association, 370 Seventh Avenue, New
York, be followed. These methods were adopted as standard by that

association after collaboratio nwith other scientific societies and have been

universally accepted.
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The use of automatic control for electrically operated pumps has

resulted in large saving in operating cost in many cases. If electric cur-

rent is available and at a reasonable price, it is often the part of economy

to replace steam-pumping plants with electrically operated pumps auto-

matically controlled, particularly where attendants may be released. Oil

engines may sometimes be replaced with economy. Automatic control is

especially applicable when the pumping station is located at a distance

from the storage tank, terminal, or point where the water is used. The

automatic starter is easily and conveniently controlled from any remote

point by means of a pilot or actuating device. An experienced attendant

is not required for its operation and complete protection is afforded the

motor in starting and stopping.

The selection of the type of control to be used is very seldom one

of choice, but is usually fixed by certain conditions existing at the particu-

lar pumping station. The control must not only be accessible and simple

to operate, but at the same time must provide protection to the motor. It

should be so designed as to be impossible for attendants to touch live

parts while the motor is running. The pump and motor are closely related

to the automatic starter and should be carefully considered when selecting

the starter. Provision should be made to properly prime the pump on

starting, this feature being especially important in the operation of centri-

fugal outfits.

Remote control is usually by means of push button, pressure regulator

or float switch. Float switches are usually" used in connection with auto-

matic starters on water tank service. Some trouble has been experienced

due to ice forming and interfering with the operation of the float switch.

This has been partly overcome by means of a frostproof pressure regulator

operated by a column of mercury, which will stand very low temperature

without trouble. A pressure regulator can be used at the pump, but con-

sideration should be given to the difference in water level which it is

desired to maintain in the tank. It is generally impractical to maintain a

difference in water level of less than seven feet. This will depend some-

what upon the maximum pressure with a full tank. A pressure regulator

which is built sufficiently rugged to withstand high pressure must neces-

sarily require some power to operate and consequently a considerable dif-

ference in "water level between high and low water must result.

It frequently happens that the discharge main to the storage tank is

tapped at one or more points to furnish water to other facilities, such as
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an outlying engine house, ash pit, washout plant or water column. In

such case the pressure control at the pump cannot be successfully used.

Electric motor controllers are employed to perform one or more of the

following functions

:

(a) Starting and stopping the motor.

(b) Regulating the motor speed.

(c) Reversing the motor.

The fundamental principles followed in the design of electric motor

controllers are well known, widely used and universally accepted.

A starter is an electric controller designed for accelerating a motor to

normal speed in one direction of rotation. Automatic acceleration of a

motor is accomplished through the use of mechanical or electro-mechanical

means. Automatic acceleration may be one of three following methods,

or a combination of two of them.

Time limit acceleration is obtained usually by a solenoid or motor

operated contact-making device retarded in its action. It has several

contacts which are closed successively in a certain length of time. The

motor is brought up to speed within this time, regardless of the current

required to accelerate.

Current limit acceleration is obtained by a combination of conotractors

and relays, or by contractors of the series lockout type, which are so

designed that the contractors will close in succession to cut out the starting

resistance as the motor current rises and falls. The accelerating current

is limited to a predetermined value, and the time for acceleration will vary

with the load on the motor.

Counter electro-motive force acceleration is obtained by connecting

the operating coils of shunt wound accelerating contactors across the

motor armature. The coils are designed to close the contractors in proper

sequence as the counter c. m. f. of the moter increases. The accelerating

current is limited to a predetermined value and the time for acceleration

will vary with the load on the motor.

Direct Current—When considering direct current motors and

starters the mechanical structure of the pump must be taken into con-

sideration. For a reciprocating type of pump, a motor capable of con-

siderable starting torque must be used and a starter which will enable that

motor to develop the required starting torque. This calls for a compound
motor, which will have the advantage of the shunt field to stabilize the

speed with full load or no load. The starter should be of the time limit

type in order to be positive of a proper start, even though the friction of

the pistons or bearings is greater than usual.

If the pump is of the centrifugal type, which requires a very light

starting torque, a shunt motor can be used and either a time limit, current

or current e.m.f. limit type of starter employed. The time limit or

counter e. m. f. is best for the smaller sizes, say up to 10 H. P., while the

current limit type on the larger sizes seems advisable. These statements

are based upon the fact that the starting torque is practically constant and

a very small percentage of the running torque required.
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Alternating Current—When considering alternating current sim-

ilar limitations must be kept in mind. With a reciprocating type of pump
the use of a slip ring motor with time limit secondary type of starter is

advisable. This may not be rigidly followed, but if any other type of

motor is used the question of starting torque must be very carefully con-

sidered.

If a squirrel cage motor is thrown directly across the line and has a

high resistance rotor it will develop more starting torque than when

running, but if the motor is of such a size that it will not be permitted to

throw it across the line, it will be necessary to use either an auto trans-

former or compensator type of starter or a primary resistance type.

Either one of these starters is arranged to impress a reduced voltage to

the motor terminals and the starting torque of the motor with that reduced

volage must be greater than the starting torque required to start the pump,

if the installation is to be successful.

When considering centrifugal pumps, a squirrel cage motor can be

used with auto transformer or compensator type of starters or with the

primary resistor type, because the starting torque of the pump is usually

well within the limits of the starting torque of the motor, with the reduced

voltage. With the auto transformer type of starter the voltage is reduced

to either one of three choices, 50, 60 or 80 per cent, depending upon the

taps used, while the primary' resistance type is built to deliver 60 per cent

with maximum inrush. The auto transformer type of starter delivers a

certain voltage to the terminals of the motor during the entire starting

period. The motor will attempt to reach its full speed, but because of the

reduced voltage the motor will of course fail to reach its full speed if

it is connected to a load. The primary register type of starter, however,

will deliver about 60 per cent of voltage to the motor terminals upon

starting, but when the motor starts to rotate the current consumed will

reduce and the voltage will increase and, consequently, the voltage at the

motor during the starting period is greater than the voltage at the motor

when an auto transformer is used; it is, therefore, very serviceable with

motors on centrifugal pumps.

On any automatic starter with two wire control low voltage release

is provided. The fact that the automatic starter has a magnetic main

switch provides a device which will operate on the reduction or failure

of voltage to cause the interruption of power to the motor, but does not

prevent the reestablishment of the main circuit on the return of voltage.

Low voltage protection can be provided with two wire control if a special

relay is used which will operate on the reduction or failure of voltage to

cause and maintain the interruption of power to the control circuit until

the relay is manually closed. In either case, overload protection can be

supplied if desired.

The control equipment should be located within plain view from the

motor and as close to it as conditions will permit. In determining this

location, the following points should be considered

:
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(a) Accessibility of the controller and accessories for in-

spection and maintenance.

(b) Protection of the controller from corrosive gases, ex-

cessive heat or moisture, abrasive dust, inflammable material, or

accidental injury.

(c) Conformation to the Fire and Safety Codes that govern

in that locality.

(d) Ventilation of the resistor and the other parts where

heat must be dissipated.
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THE USE OF LEAD AS COMPARED WITH SUBSTITUTES
FOR JOINTS IN CAST IRON PIPE

E. H. Olson, Chairman, Sub-Committee; E. M. Grime, W. L. R. Haines,
P. M. LaBach, Thos. Lees, A. B. Pierce, H. H. Richardson, F. J.

Walter, F. D. Yeaton.

Since the adoption of bell and spigot joints for cast iron pipe studies

have been made to determine suitable materials for sealing the joint. This

form of pipe connection was designed by Mr. Thornas Simpson during

1785, who was the Engineer for the Chelsea Water Company of the City

of London, England.

Lead

Lead for caulking pipe joints has been in use since the bell and spigot

joints were first adopted. Efforts have been made from time to time to

secure a substitute for lead for the purpose of cheapening the cost of the

joint and overcoming any objections that might arise under certain con-

ditions. For instance, lead cannot be used advantageously in very wet

places. The most common substi^:utes being cement, wood, and composi-

tion.

The lead joint has the advantage of being easily removed and re-

paired, even under pressure and of allowing the pipes to expand and

contract without fracture and on account of its extensive use it is com-

paratively easy to secure skilled workmen.

Lead wool, which is lead in a fibrous form, can be used to advantage

in wet trenches, or on submerged pipes where it is difficult to use ordinary

lead and for making repairs. It is caulked cold. It can be caulked with

a pneumatic hammer, which is impractical for ordinary lead and yarn

joints, hand caulking for lead wool being expensive.

Cement Joints

These have been in more or less general use for a number of years.

In making this joint the pipe is placed and spaced the same as for lead.

A backing of dry juts or hemp is used instead of oakum as no backing

containing oils or greases should be used. The dry cement is placed on

a piece of canvas and moistened just enough so that when thoroughly

mixed by hand it will be of such a consistency that when gripped tightly

by the hand it will hold its form and when dropped 12 inches it will

crumble.

The canvas containing the cement is placed under the bell and the

cement is tamped into place by hand with a caulking iron until the bell is

about half full. It is then caulked with heavy blows until the cement

is thoroughly packed in the back of the socket.

This process is continued until the bell is packed solid out to the face.
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A small bead of neat cement, in a plastic condition, is then put on, using

the caulking iron as a trowel. As soon as the initial set of the cement

in the bead has taken place, the joint is covered with earth to protect

it from the air and sun. In backfilling the excavated material when
settled with water helps to cure the exposed portion of the joint.

The bead is essential, as the cement packed in the bell is so dry that

without protection it would absorb moisture from the water used in

settling the backfill. It is believed that should the joint develop seepage

when the pressure is put on in the main, the cement being dry would

expand and aid materially in keeping the joint tight.

Experiments on cement joints without the bead showed that 24 hours

after completion they absorbed water readily. In cases where seepage

has developed and has subsequently stopped, it seems that the dry cement

absorbed the moisture from the inside, expanded and filled the seepage

pores.

About 20 per cent, of the cement is wasted by falling off the canvas

or being thrown out by the caulkers. If any material from the trench

falls on the canvas or in the cement, it is immediately taken out, together

with enough cement to make sure that the remainder is clean.

It is good practice to let the joint stand 48 hours before pressure is

applied.

In making repairs it is necessary' to entirely cut out the old joint

and replace with fresh cement.

Wood Joints

To a limited extent, wooden wedges made from clean dry pine have

been used. Such joints have been in use at Yarmouth, Nova Scotia, since

about 1851.

Composition Jointis

These consist in general of a compound of iron, sulphur, slag and

salt finely ground and thoroughly mixed and are suitable for water and

gas mains, soil and sewer pipe.

It is melted and poured similarly to lead, but no caulking is required.

It melts at about 400 degrees Fahr. and a gasoline or kerosene furnace

can be used. Its weight is about one-sixth that of lead and one pound

of the composition will go as far as about four pounds of lead. The
joint must be made in one continuous pouring. When cast in a joint,

it becomes hard and vitreous. It cannot be repaired, but must be entirely

cut out and removed and replaced v.ith fresh compound.

Conclusions

Both cement and composition makes a more rigid joint than lead. It

is not so well adaptable for use where there are ground vibrations, such

as produced by moving trains.

Cement, wood and composition joints are more or less non-conductors

of electricity.

The investigations by the Committee up to this time have not found

a general substitute for lead.
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METHODS OF WATERING AND SHOWERING HOGS IN
TRANSIT

A. F. Dorley, Chairman, Sub-Committee ; H. H. Johntz, S. C. Beach,

W. L. R. Haines, C. H. Fox, E. H. Olson, F. D. Yeaton, H. H.
Richardson.

Records of the American Railway Association, Freight Claim Divi-

sion, show that one large element in the total payments for settlement of

freight claims by American railroads represents mortality losses among
animals in transit, the death loss being greater in shipments of hogs than

other classes of live stock. Post mortem examinations, conducted under

the direction of Dr. W. J. Embree, Chief Veterinarian, Western Weighing

and Inspection Bureau, show that fully 90 per cent of this mortality

among hogs is due to acute congestion of the lungs caused by overheating

and suffocation.

Mortality losses among swine, which in the aggregate represent a

large drain upon the revenues of the carriers, arise from two principal

causes: (a) poor condition of the animals at time of loading; and (b)

mistreatment or lack of attention while in charge of carriers.

The fact that mortality is not necessarily due to lack of attention

while hogs are in the hands of the carriers is attested by the fact that

cars with hogs in good condition will frequently reach destination in the

same train with cars containing hogs in which there is a high percentage

of smothered animals. This indicates that mortality is frequently due

to the character of the hogs and to mistreatment during or immediately

before loading in cars for shipment.

Dr. Embree's investigations at stock yards reveal the interesting fact

that more than one-half the loss in hogs while in the hands of carriers

may be traced directly to the character of the animals among which the

percentage of mortality is highest. Post-mortem examinations show this

percentage to be unusually high among pen-fed hogs, and these examina-

tions show a marked difference in the lung development of such hogs as

compared with hogs that are permitted to run at large.

The common custom of feeders throughout the Corn Belt is to place

their hogs for fattening in small enclosures, where it is possible for the

animals to secure only a limited amount of exercise, and to feed them

an abundance of fattening food, principally corn. Under these conditions,

even when the nature of the enclosure does not limit the opportunity for

exercise, the abundance of food takes away all incentive or necessity for

exertion on the part of the hog, with the result that he accumulates a

large amount of meat and fat with no corresponding muscular, heart or

lung development. Examinations have shown that hogs fattened under

such conditions do not develop more than 60 to 70 per cent of the lung

space they norrrtally have when raised under more natural conditions.

It can readily be seen that hogs of this character have poor physical
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development for the unusual and severe experience of being rounded up,

assorted as to size, hauled in crowded wagons, or driven on the road to

the shipping point, and loaded into cars without an opportunity for rest

and cooling off in their natural way. The perspiratory glands of swine

are poorly developed and none of the impurities of the body are eliminated

through the skin. Purification of the blood is a function of the lungs

and when this organ is not fully developed any unusual exertion stimu-

lates the flow of blood and the heart is driven to increased action.

Necessity of oxygen to carry off the excess moisture and heat of the

body causes the animals to inhale and exhale rapidly and they soon begin

to pant. This experience is especially severe when the hogs are crowded

into stock cars during hot weather and the close contact of their heated

bodies gives no opportunity for cooling off. Under such conditions the

weak hearts and limited lung capacity frequently are unequal to the task

of removing the surplus heat of the body, with the result that suffocation

takes place.

On the other hand, when hogs, even of this delicate physical develop-

ment, are quietly loaded into wagons and hauled to the shipping point,

and are given an opportunity to rest and cool off before they are driven

into a car properly cleaned, sanded and thoroughlj- wet, the losses are

found to be limited, and mortality can be prevented by proper treatment

in transit. Carriers can probably do little to bring about the perfect

handling of hogs before loading, but the matter of treatment on the line

of road is entirely in their hands. The reduction in mortality to a mini-

mum means nothing more than so to handle the animals during transit

as to improve the condition of those accepted in bad order and to sur-

round these, as well as hogs received in good condition at time of loading,

with precautions against overheating and suffocation.

The natural way for hogs to cool off is to lie down where the ground

is wet; in other words, to wallow in the mud. It appears, therefore, that

the most reasonable precaution against overheating is to wet down the

cars in some practical manner while in transit. It is well known that a

stream of cold water striking the head or back o-f a hog suft'ering from

heat or overexertion results in death, and the cooling water should there-

fore not be applied directly to the hogs. Water sprayed against the

sides and roof of the cars, which drips down over the hogs in a spray

or shower, does not give the same shock as the direct application of a

stream from a nozzle, and this method of wetting has been found to

cause no serious trouble. Water so applied reduces the temperature in the

car, cools the hogs, and thoroughly soaks the floor of the car, thus

providing a cool place for them to lie.

How often it is necessary to shower hogs in transit depends on the

weather, but during the hot summer months hogs loaded in good condi-

tion are not likely to become overheated to the point of danger from

suffocation within two or three hours, especially if the train is in motion.

From this it would seem that they should be showered about every fifty

miles, and that showering stations should be located twenty to fifty miles

apart.
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The equipment most generally used on American railroads for shower-

ing hogs consists of a two-inch hose with a nozzle made of a piece of

pipe with the end flattened for ready insertion between the bars of stock

cars while they are slowly moving by the showering station. The hose

is usually attached to a pipe connected to a water tank, water column line,

or a city water supply, a valve being supplied to control the flow of

water. A hose so equipped is quite effective for the purpose, but it has

been found objectionable from the standpoint of maintenance, as the hose

is generally subjected to abuse and its life is limited.

A number of railroads have in use showers consisting of a standpipe

placed at the usual clearance distance from the track with a pipe nozzle

mounted on a swivel and equipped with a handle so that it can be

directed into the cars as required. A shower of this type is

in use on a large mid-western line, which has proven very effective. The
simplicity of this device is readily apparent and its operation is so easy

and convenient as to meet with the approval of all who have occasion to

use it. These standpipes make it possible for the brakeman to stand far

enough from the car to prevent his becoming soaked during the showering,

and the handle operating the nozzle is held by guides which control the

direction of the nozzle and prevent its being lowered far enough to

throw the stream directly on the hogs. This shower can be connected

to a water tank or to an underground water pipe. The flow of water is

generally controlled by a quick opening valve conveniently located in the

vertical pipe, except that a gate valve is used when water is taken directly

from a city main or other high pressure line. Provision is made for a pin

through holes in the guides and a corresponding hole in the handle so

located as to hold the nozzle in approximately vertical position when the

apparatus is not in use. A hole through the projecting end of the pin

makes it possible to lock the handle in this position, which prevents the

opening of the quick-acting valve and the waste of water by outsiders.

This pin can be used also to hold the nozzle in one of several positions

during the spraying, if. desired. A counterweight on the handle returns

the nozzle to the vertical position automatically if it is not held in spraying

position. A low plank platform is provided for the operator to stand on,

so that it will not be necessary for him to stand in puddles of water that

accumulate on the ground during showering.

A hose used in showering is open to the additional objections that

there is nothing to prevent a careless trainman directing the stream of

water against the heads and backs of the hogs; that it is necessary for

the trainman to stand so close to the moving train that he becomes thor-

oughly soaked during the showering ; and that his arms become tired from

holding the hose and nozzle while the train passes. The result is that, in

the absence of close supervision, showering is neglected or improperly

done.
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Fig. 1 shows a pipe connection to an elevated tank for a two-and-

one-half-inch showering hose and watering nozzle which is in use on a

large western line and has been found to be quite effective.

It has been suggested that the effectiveness of showering can be im-

proved by locating successive apparatus alternately on opposite sides of

the track where local conditions permit.

The American Railway Association in recent circulars calls atten-

tion to the practice of suspending bags of ice in cars loaded with hogs

for the purpose of keeping the animals cool in transit. This is a practice

growing in popularity among shippers of high class hogs and one which

it is thought carriers should encourage. A recent circular of the Associa-

tion offering suggestions to shippers of live stock contains the following

on the subject of the desirability and effectiveness of this practice:

"One successful method of keeping the hogs cool is to

hang bags of ice to the roof of the car, as indicated
by diagram on following page. A fifty (50) pound
cake of ice will ordinarily last about thirty (30) hours.

"The ice will cool the air to some extent, and the
drip will keep the floor damp and cool. A list compiled
of ISO shippers who have taken this precaution when
shipping their hogs, shows that only eight of them had
dead hogs in their shipments upon arrival at market, and
the total number of dead animals was only thirteen,

which proves conclusively that the use of ice in the above
described manner, together with proper care in loading
to avoid overcrowding of the animals in the cars, prac-
tically eliminates the loss."
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Appendix I

USE OF TREATED WOOD FOR TANKS
A. B. Pierce, Chairman, Sub-Committee; A. F. Dorley, E. M. Grime,

W. L. R. Haines, H. H. Johntz, P. M. LaBach, C. H. Fox, F. A.

Russell, D. A. Steel, F. J. Walter.

General

The following report is based on information received from ques-

tionnaire sent out to many roads and covers the present general practice used

in constructing tanks and frames of creosoted timber vs. untreated timber.

Detail specifications for creosoting and dealil method of wooden tank-

construction have already been reported.

Tanks in Service

For experimental purposes the Cleveland, Cincinnati, Chicago & St.

Louis Railway installed in 1907 a 25,000 gallon creosoted tank on a steel

frame. It is reported that the tank is in perfect condition. They now have

70 creosoted tanks in service. The Illinois Central constructed its first

creosoted tank and frame in 1916 and reports that tank is in good con-

dition. This road now has 70 tanks in service, has constructed 15 creo-

soted tanks in the past year and, in addition, will construct eight additional

tanks by the end of the year. This road has successfully used creosoted

towers for over 20 years.

The Southern Railway has thirty-two 60-90,000 gallon creosoted

tanks and frames now in service with six to be constructed this year.

The first tub was constructed in 1917, and is in good condition. The
Southern Railway has been using creosoted frames since 1909.

The Nashville, Chattanooga • & St. Louis Railway has been using

creosoted tanks for two years, has four in service and four under con-

struction.

The Florida East Coast and the Louisville & Nashville Railroad

also use creosoted tanks.

Lumber

From information received, it would clearly indicate that practically

any sound timber that will take the creosoted treatment may be used,

provided there are no defects impairing its strength and durability. Lumber
should be thoroughly seasoned before treatment to prevent warping

after construction of the tub or frame. The lumber most generally

used is yellow pine and fir.

Tub Staves and Floor Boards

Most of the roads now installing creosoted tubs use a stave 3 in.

thick and from 5 in. to 10 in. in width, dressed from 2f^ in. to 2Yf, in.

The floor boards are of the same thickness with width ranging from

6 in. to 12 in.

Size of Tanks and Towers

The sizes of the most practical and economical creosoted tubs now
being constructed are 50,000 and 100,000 gallon capacity, 16 ft. high by
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24 ft. diameter, and 20 ft. high by 30 ft. diameter, respectively. The height

of towers where creosoted lumber is used runs from 16 ft. to 40 ft. It

appears that where a greater capacity tub is desired, or a higher frame

is necessary than mentioned above, steel construction is generally used.

Framing

It is of the utmost importance that all framing, as far as possible,

be done before timber for tower or tub is creosoted. After the timber has

been treated it is very difficult to properly work or frame. By cutting

through the creosoted surface of the timber the benefits of the treat-

ment are lost, especially if the untreated surfaces are exposed. Framing
of the timber at the plant before treatment not only insures the maximum
life of the timber but also shows considerable economy over the cost to

frame in the field. Questionnaires show that trouble has been experienced

by leaky tubs where framing of the staves has been attempted in the

field after treatment. This is particularly true where a tub is desired

smaller at the top than at the bottom. Good workmanship is vital to the

life and satisfactory results are now being obtained by the use of the creo-

soted tubs and frames.

Treatment

Both the Rueping and the full cell treatment are used, by the roads

now constructing tanks. The greater majority, however, use the full cell

treatment using from 12 to 16 pounds of oil per cubic foot and five to

six pounds of oil in the Rueping treatment. One road reports that it uses

the Rueping treatment for the tub and full cell treatment for the frame.

If a road can order in advance and obtain full sap lumber thoroughly

seasoned, the Rueping treatment is successfully used, but where this is

not practical and sap and heart timber has to be used, partially seasoned,

the full cell treatment is most satisfactory. All sawn ends or surfaces

sized after treatment should receive hot creosoted oil thoroughly applied.

The A.R.E.A. Specification No. 1 for creosote oil is generally used. Most
of the roads have the timber framed and creosoted by outside plants

and erect the tank by company forces. The Illinois Central, however,

has its own creosoting plant and has for many years been creosoting its

own tank tubs and frames using the full cell treatment.

Fire Risk

From theoretical and practical experience it may be said that creo-

soted material is somewhat less subject to ignition, consequently it can

be regarded as a safer risk than untreated timber except for a short period

after treatment.

Conclusion

A lower grade of lumber may be used for tanks if well treated

and framed, thus overcoming the increased scarcity of suitable timber

used for untreated tanks. The cost of this class of lumber plus the treat-

ment has been found to be considerably less in cost compared with a tank
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constructed of untreated high grade lumber. It is advantageous from a

maintenance standpoint to have a tank, tower, frostproof box, etc., all

of creosoted material making the entire structure equally resistant to

decay. The fact that only the metal tank fixtures, hoops lugs, etc., have
to be painted is also an important factor from a maintenance standpoint.

Before a creosoted tub has had time to dry out, it would probably

be objectionable for use where the water stored is to be used for drinking

purposes.

A creosoted tub does not readily expand when filled with water and
for this reason may call for additional attention to keep staves and floor

boards from leaking. Where looks are a factor an untreated timber tub

and tower well painted gives a better appearance than an unpainted

treated tank.

While we have no definite date as to the maximum life of a creosoted

tank and tower we do know that there are towers over 20 years old still

in good condition and tubs still in service which were constructed in the

past 16 years. This information coupled with the fact that creosoted

lumber has proven satisfactory for many other purposes, would lead one

to conclude that the creosoted tub and tower would last at least as long

if not longer than the best untreated timber tank.





REPORT OF COMMITTEE XX—UNIFORM GENERAL
CONTRACT FORMS

W. D. Faucette, Chairman j J. C. Irwin, Vice-Chairman;
C. Frank Allen, F. H. Fechtig,
F. D. Anthony, B. Herman,
Col. Wm. G. Atwood, O. K. Morgan,
W. H. Brameld, F. L. Nicholson,
J. B. Carothers, C. B. Niehaus,
Clark Dillenbeck, H. A. Palmer,
W. A. Duff, A. C. Shields,
E. M. Durham, Jr., E. L. Taylor,
C. A. Wilson, Committee.

To the American Railzvay Engineering Association:

Your Committee respectfully presents herewith the following report.

The subjects listed below were assigned to this Committee for study and

report

:

(1) Revision of Manual.

(2) Agreement for joint use of passenger and freight facilities

(two agreements).

(3) Agreement for Hopper Pit for Loading Device.

(4) Agreement for Placing Snow and Sand Fences on Private

Land.

(5) Standard Form of Option for Purchase of Land.

(6) Agreement for Purchase and Sale of Electricity.

(7) Form of Agreement for Trackage Rights.

(8) Outline of work for ensuing year.

In addition to the above, the Chairman of your Committee is the

delegate from the Association to the Joint Conference on Universal

Construction Contracts, with Mr. J. C. Irwin as alternate. This subject

is not handled as a Committee subject, your Chairman being the direct

appointee by the Board of Direction.

Action Recommended

1. In Appendix "A" is the report of Sub-Committee No. 1, with list

of sub-committeemen shown, and there is recommended for final adoption

by the Association (a) Form of Agreement for Trackage Rights ; and

(b) that title of "Form of License for Wires, Pipes, Conduits and
Drains on Railway Property," which was submitted by this Committee

and adopted at the 1922 Convention, be changed to read "Form of License

for Wires, Pipes, Conduits, Drains, Hopper Pits and other Structures

on Railway Property."

2. In Appendix "B" is report of Sub-Committee No. 2, with list

of subcommitteemen shown. The progress report of the work of this

Bulletin 261, November, 1923.
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Sub-Committee is published in full, and with particular reference to

"Form of Agreement for Joint Use of Passenger Facilities," criticism

and suggestions are desired by the Committee, as it is the purpose, if pos-

sible, to submit final reprot on this subject one year hence.

There are no recommendations made by the Committee for any

changes in the Manual, and we are not asking the Association for final

approval and adoption of any of the subjects listed in Appendix "B." We
do, however, desire full comments and suggestions.

3. In Appendix "C" is report of Sub-Committee No. 3 and there

is submitted for adoption "Form of Agreement for Placing Snow or

Sand Fences Beyond the Railway Company's Property Line," and for

information and discussion "Form of Option for Purchase of Land,"

and "Form of Agreement for Purchase of Electrical Energy."

Work of Committee

In connection with representation by the Chairman of this Com-
mittee as a delegate to the Joint Conference on Standard Construction

Contracts, some informal conferences have been held on this subject, at

which time your representative attempted to reflect as far as possible

the Association's attitude on many of the questions that arose in this

Joint Conference debate.

One of the vital questions involved is the matter of arbitration.

The question arises as to how far and in what manner the Association

may consider any form of arbitration in its Uniform General Construction

Contract Form as printed in the Manual. Acting on letter of instructions

from Board of Direction, outlining some of the views of the Board on

this subject of arbitration, your Chairman has presented to the Joint Con-

ference as clearly as possible those views. Briefly, it was the opinion of

the Board of Directors that limited arbitration might be considered on

certain points arising in construction matters, but the views of the Board

were such as not to, indicate that the Board in any wise would attempt to

bind the Association without vote by the Association on this very import-

ant question. Neither has there been any action on the part of your dele-

gate which would commit the policy of the Association to unlimited

arbitration on the decisions of Chief Engineer in lieu of Chief Engineer's

right of direction, as now set forth in the form printed in the Manual,

and which is generally used in railway practice in this country.

The form of limited arbitration submitted to the Joint Conference by

your delegate touched upon the following three factors, which this

Association might consider as subjects fit for arbitration. They were:

(a) Classification of material not clearly covered by contract; (b)

Delays arising not the fault of contractor; (c) Changes ordered not

clearly covered within terms of the contract.

There was held a formal conference on November 19, at which time

these matters were presented, and a Sub-Committee was appointed to

consider the points brought out at this last Washington conference, and

re-edit clauses which were thought necessary by the Sub-Committee.



Uniform General Contract Forms 191

At the time this report is being written this Sub-Committee has not

met, but jour Chairman will make a verbal report at the next Association

convention as to what has happened between date of writing and March
convention.

In all of the work in this Joint Conference your representative has

been ably assisted by Mr. J. C. Irwin, of the Boston & Albany Railroad,

who has for a long time been a member of your Committee.

It is not possible to forecast at this writing the outcome of this

proposed Standard Construction Contract matter, but there is no doubt

that at some future day this Association will be called upon to consider

some form of Standard Construction Contract to be considered or

adopted in lieu of form now published in the Manual, which form rep-

resents the collective thought and approval of this Association.

It is needless to say that your representatives have explained to this

Joint Conference, as clearly as possible on the several paragraphs in-

volved, the railways' practice and viewpoint, but inasmuch as there are

many other members of this Joint Conference who are not directly

interested in railway practice, it cannot be assumed that any final draft

evolved by this Joint Conference will entirely represent the railway

viewpoint of this Association.

For those who are interested in this matter, you are referred to

reference to this work on page 532 of Bulletin 242, and on page 504 of

Bulletin 253.

Your Committee records with great pleasure the interest manifested

by membership of this Committee, and the excellent work performed

by Sub-Committees and the individual members. The attendance at

the meetings has been gratifying.

Recommendations for Future Work

Your Committee recommends that there be assigned to this Com-
mittee work selected from the following list:

(1) Revision of Manual.

(2) Form of Option for Purchase of Land.

(3J Form of Agreement for Purchase of Electrical Energy.

(4) Form of Agreement for Joint Use of Passenger Facilities.

(5) Form of Agreement for Joint Use of Freight Facilities.

(6) Form of Agreement for Joint Pole Lines.

(7) Form of Agreement for Furnishing Water from Railway

Water Systems to Employes or Others.

(8) Form of Contract for the Purchase of Water.

Respectfully submitted.

The Committee on Uniform General Contract Forms,

By W. D. Faucette, Chairman.
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(1) FORM OF AGREEMENT FOR TRACKAGE RIGHTS

(2) FORM OF AGREEMENT FOR HOPPER PIT FOR LOAD-
ING DEVICE

J. C . Irwin, Chairman, Sub-Committee ; C. Frank Allen, Wm. G. Atwood,

J. B. Carothers, F. H. Fechtig, H. A. Palmer, E. L. Taylor, C. A.

Wilson. . W mim

The "Form of Agreement for Trackage Rights" was included in

last year's report of this Committee and was submitted to the Conven-

tion as a "Tentative draft for information and discussion." Subsequent

to the Convention it was circulated among several General Managers

and other members of the Association and requests were made for

criticisms. Some suggestions were made and these were considered by

the Sub-Committee and a few changes were made. In principle, how-

ever, and in the wording in general, the form was not changed and it

was presented again to Committee XX on November 8th and was ap-

proved by the Committee. It is now submitted as attached hereto as a

"Final draft submitted for approval." This is intended for use as a

typical form containing the general features common to the majority

of such agreements, indicating the best practice and serving as a guide;

but it is recognized that each agreement will have to meet the conditions

of its special case. The Committee recommends it for adoption.

The Sub-Committee considered the preparation of a new "Form of

Agreement for Hopper Pit for Loading Device," but in referring to

other forms as aids in the preparation of the form proposed, the Sub-

Committee came to the conclusion that the "Form of License for Wires,

Pipes, Conduits and Drains on Railway Property," which was submitted

by this Committee and adopted at the 1922 Convention of the A.R.E.A.,

would be the best form for use for Hopper Pits and other Structures.

At the meeting of Committee XX, November 8th, recommendation was

made that the heading of this form be changed to read "Form of License

for Wires, Pipes, Conduits, Drains, Hopper Pits and other Structures

on Railway Property." This recommendation was approved by Com-

mittee XX. The Committee therefore recommends that there be sub-

mitted to the Convention for adoption the revised title as given on the

form attached hereto, which should be reprinted in our report and sub-

mitted to the Convention as a "Final Form submitted for Adoption."

It is necessary to reprint the form in order that members may decide

whether it is suitable for the purpose indicated by the broader title.
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FORM OF AGREEMENT FOR TRACKAGE RIGHTS

(Final Draft—Submitted for Adoption)

Memorandum—In writing the agreement, the condensed names
of the Grantor and the Grantee should be used where terms (Grantor)

and (Grantee) are shown in form; as Central Company and the

Pennsylvania Company.
Preamble

THIS AGREEMENT, made this day of 19...,

by and between
(Corporate name of Grantor)

a corporation organized and existing under the laws of the State of

, hereinafter called the

(Condensed name of Grantor)

and
(Corporate name of Grantee)

a corporation organized and existing under the laws of the State of

, hereinafter called the

(Condensed name of Grantee)

WITNESSETH :

Whereas the owns or operates a certain

(Grantor)

portion of the railway, extending

(Description)

and

Whereas the

(Grantee)

wishes to acquire the right to use the same and the

(Grantor)

is willing to grant such use.

Now Therefore, in consideration of the premises and of the mutual

conditions and agreements hereinafter set forth, the parties hereto cov-

enant and agree as follows

:

Grant

1. The .•

(Grantor)

hereby grants to the

(Grantee)

and the agrees to exercise during the

(Grantee)

term and subject to the provisions of this agreement, the right to use

jointly with the

(Grantor)



194 Uniform General Contract Forms

and any other parties to whom the

(Grantor)

may grant similar right, the

(Grantor's)

railway between and

a distance agreed upon for the purposes of this agreement as

( ) miles and the rights to move thereover

its own through trains, hauled by its own motive power.

Description

2. The facilities covered by this agreement are herein referred to

as the "joint section." A schedule thereof as of the effective date of

this agreement, together with the values agreed upon for the purposes

of this agreement only, is attached hereto, marked Schedule

and is hereby made a part hereof.

The tracks included in said joint section are shown in red lines on

the map marked

:

which is hereto attached and hereby made a part of this agreement.

The joint use hereby granted shall include the property and appur-

tenances which the

(Grantor)

may at is option find necessary to construct and maintain for the safe

and prompt passage of trains over the joint section during the life of

this agreement.

Connections

3. The shall, at its own expense, construct

(Grantee)

the necessary connections between its tracks and the tracks of the

at and shall thereafter

Grantor)

properly maintain and operate the same at its own expense, and shall

indemnify, protect and save harmless the ,

(Grantor)

its successors and assigns, from all loss or damage which they or any

of them may suffer or become liable for, on account of, or growing out

of, the construction, maintenance or operation of said connection. Any
switch connections in the track of the

(Grantor)

shall be constructed and maintained by the

(Grantor)

at the expense of the

(Grantee)

Changes in Interlocking

4. If it shall be found necessary to install any interlocking plant,
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signal device or other safety appliances, or make changes in any existing

interlocking plant, signal device or other safety appliances resulting from
any and all of said connections between the tracks of the parties hereto,

such extensions shall be made and the expense shall be borne on the

following basis

:

Conditions of Use

5. The right of use hereby granted to the

(Grantee)

is the right to run trains manned by the employees of the

over the j oint section, but not to do
(Grantee)

any local freight, passenger or express business within the limits of

said joint section.

Management

6., The shall have entire charge and control

(Grantor)

of the operation and maintenance of the joint section, the use of which

is hereby granted to the

(Grantee)

Rental

7. The agrees to pay to the

(Grantee)

during the continuance of this agreement

:

(Grantor)

(a) A sum equivalent to of the interest at the

rate of per cent ( %) per anrium on

Dollars ($ ), hereby agreed upon between the parties hereto

as the value of said joint section as of the effective date of this agree-

ment;

(b) A sum equivalent to of the interest, at like rate, on

all assessments and on the cost of additions, extensions, improvements

and betterments used by the , which may from time

(Grantee)

to time be made to said joint section;
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(c) A sum equivalent to of the taxes assessed

against said joint section;

(d) A sum equivalent to of the depreciation and

obsolescence on structures as listed in the following schedule:

Note.—See alternate bases for rental at end of this form.

(e) That proportion of the cost and expense of operation and
maintenance of said joint section which the car and engine mileage of
the thereover in each month shall bear to the

(Grantee)

total car and engine mileage (each engine to be counted as two cars)

thereover in such month; insurance to be included in operation and main-

tenance.

(f) All bills shall be payable monthly, 30 days after rendition. To
the cost of all material there shall be added, and from all credits for

scrap or secondhand material there shall be deducted fifteen per cent

(15%.)

Other Tenants

8. In event of any other company or companies being granted a similar

right to the joint use of said joint section or any part thereof, bills for

rental under paragraphs (a), (b), (c) and (d) hereof shall be subject

to a proportionate reduction with respect to the facilities used by any

other company or companies.

Express Business

9. Neither party to this agreement shall have any agreement with any

Express Company for carrying express matter upon or over said joint

section which will in any way interfere with the rights of the other

party to carry its express matter or messengers on or over the same.

Telephone and Telegraph Lines

10. (To suit local conditions.)

Rights of Trains

11. Trains of a superior class of either party shall have preference

over trains of inferior class of both parties. Trains of the

shall have preference over

trains of the of the same class.
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Schedule and Time Tables

12. Joint schedules for the movement of trains over said joint section

shall be made by the
(Grantor)

The expense of printing time tables and supplements thereto shall

be borne by the party requesting the change of time, or if made necessary

by a general change of time it shall be borne on the basis of operating

expense.

Operation and Maintenance

13. Each party to this agreement shall furnish, without expense to

the other party, all labor, fuel and train supplies necessary for the opera-

tion of its own trains. The
(Grantor)

shall furnish all other labor, materials and supplies necessary for the

operation and maintenance of said joint section, the expense to be

divided in accordance with the provisions of Section 7 (e.) The joint

section shall be maintained in a condition considered necessary by either

party for its best class of service over said joint section.

Joint Employees

14. All persons employed for the common benefit of the parties

hereto, in the maintenance or use of the said joint section, shall, while

so employed, be considered as joint employees. Persons engaged partly

in the maintenance or use of said joint section shall be considered as

joint employees only while engaged in the work for the joint use and
benefit of both parties. Train employees except employees of work trains

working on the joint section shall not be considered joint employees.

Removal of Employees

15. If any employee of the shall neglect or
(Grantee)

refuse to abide by the rules and regulations established by the

governing the operation and maintenance
(Grantor)

of said joint section, such employee upon written request of the

shall be prohibited from working
(Grantor)

upon or over said joint section.

Bonding

16. All employees collecting or receiving money so far as concerns

the business or revenue of the shall be
(Grantee)

the employees of that company and shall report and remit direct to it.

The may bond such employees or require
(Grantee)

them to furnish bonds, and the shall not be
(Grantor)

liable to the for their neglect or default.
(Grantee)
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Liability

17. Liability for all loss of or damage to property and injury to

or death of persons (all hereinafter collectively referred to as damage),

in any manner originating or occurring upon or in connection with the

operation of the property and facilities covered by this agreement, shall

be governed by the following provisions

:

For the purposes of this article, all property, the joint use of which

is herein granted, shall be considered the joint property of the parties

hereto; and employees of either party engaged in or charged with the

duty of the operation, care or maintenance of the property and facilities

covered by this agreement shall be considered joint employees of the

parties hereto.

Each party hereto shall be liable for all damage to whomsoever

occurring, which shall be caused in any manner by or in connection with

its trains, engines, cars, business or traffic, when the trains, engines, cars,

business or traffic of the other party are in nowise involved.

Each party hereto shall be liable for all damage to whomsoever oc-

curring which shall be caused solely

:

(a) By defect in its sole property or property separately used by it.

(b) By act or by the negligence of its separate employees.

Otherwise, each party shall be liable for all damage to its separate

property, employees or traffic. All other damage and costs and expenses

in connection therewith, including those resulting from undetermined

causes, shall be borne equally by the parties hereto.

Each party shall adjust the claims of its own passengers and em-

ployees, but no settlement for which the other party is to be held wholly

responsible, and no settlement in excess of Five Hundred Dollars

($500.00), for which the other party is to be held jointly responsible,

shall be made without its concurrence.

Clearing Wrecks

18. The shall promptly pick up and remove
(Grantor)

all wrecks which occur on the joint section.

All equipment and salvage so picked up, which belongs to or is being

handled in the business of the shall be
(Grantee)

promptly delivered to it.

The cost of picking up and removing wrecks, including rental for

equipment used in connection therewith, shall be borne in accordance with

the provisions of Section 17 hereof.

Suits •

19. In event of any suit being brought against either party hereto,

for which the other party may be held liable, the party against whom
such suit is brought shall at once give the other party notice in writing

thereof in order that the other party may make such defense as it may
deem proper, and in such case the party that is liable as herein provided
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shall pa}' all attorneys' fees, costs and expenses incurred in defending

such suit, as well as damages that may be recovered therein.

Interruption of or Delay to Traffic

20. During any time traffic over the joint section is interrupted, the

shall not be required to furnish the
(Grantor)

use of any other of its tracks. The
(Grantee)

shall make its own arrangements for
(Grantee)

detouring its trains and shall assume the entire cost thereof.

Neither party shall under any circumstances have any cause of action

against the other for loss or damage of any kind caused by or resulting

from such interruption or delay to its business.

Examination of Accounts

21. The accounts of the , so far as they
(Grantor)

relate to the valuation or expenses of operation and maintenance of said

joint section, shall be open at all reasonable times to the inspection of the

proper officers of the
(Grantee)

Default

22. If the shall make default in any
(Grantee)

of the payments hereinbefore required of it to be made, or shall fail to

faithfully perform any of the covenants herein required by it to be per-

formed, then in such case, and if such default or failure shall continue

for a period of (••••) days after the
(Grantor)

shall have given the a written notice thereof, the
(Grantee)

may, by a ( ) days'
(Grantor)

notice in writing to the declare this agreement
(Grantee)

terminated, and may at the termination of the ( • . . .

)

days in said notice mentioned, exclude the
(Grantee)

from the use and enjoyment of any and all of the premises and rights

hereinbefore granted to it and the shall surrender
(Grantee)

to the all of said premises, and shall have no
(Grantor)

claim or demand upon it by suit at law or otherwise, on account of such

exclusion. Provided that failure to make any payment or perform any

covenant which is the subject of arbitration or of litigation between the

parties hereto, shall not, pending arbitration or litigation, be deemed a

cause of forfeiture hereunder.

The may waive any such default or
(Grantor)

failure, but no action of the in waiving
(Grantor)

such default or failure shall extend to, or be taken to affect any sub-

sequent default or failure, or impair its rights.
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Arbitration

23. In case any question arises under this agreement or concerning

the subject matter thereof, upon which the parties hereto cannot agree,

such question shall be settled by a sole disinterested arbitrator to be

selected jointly by the parties to this agreement.

The expense of arbitration shall be apportioned between the parties

hereto, or wholly borne by either party, as may be determined by the

arbitrator.

Term
24. This agreement shall take effect on the day of

, 19 , and shall continue in force

for the period of years from said date and thereafter

until terminated on a date specified by a written notice given to either

party by the other party at least prior to

such date of termination.

Successors

25. All the covenants and agreements herein contained shall be

binding upon and inure to the benefit of the successors and assigns of the

respective parties hereto, provided, however, that the

shall not assign or transfer the rights hereby granted
(Grantee)

to it, without the written consent of the
(Grantor)

Execution

26. In Witness Whereof, the parties hereto have executed this

agreement the day and year first above written.

(Corporate name of Grantor)

By
President.

Attest [seal]

Secretary

(Corporate name of Grantee)

By
President.

Attest [seal]

Secretary

Alternate

Bases for Rental

Note.—In the place of the provisions of Section 7 the rental may be

a lump sum or may be on the basis of train miles.

In any case the elements which usually enter into the expense on

which rental is based are as given in Section 7.



FORM OF LICENSE FOR WIRES, PIPES, CONDUITS,
DRAINS, HOPPER PITS AND OTHER STRUC-

TURES ON RAILWAY PROPERTY

(Form below approved as Form of License for Wires, Pipes,

Conduits and Drains on Railway Property, March, 1923, now sub-

mitted for adoption with title changed to include Hopper Pits and

other Structures.)

THIS AGREEMENT, made this day of

, 19 by and between the

,
hereinafter called the

Railway Company, and

having a principal office or place of business in

hereinafter called the Licensee,

WITNESSETH :

Whereias, the Licensee desires to construct, maintain and use

upon the property of the Railway Company, situated

and substantially as shown on the

plan hereto attached, designated as

dated and made a part hereof

:

It is mutually agreed as follows :

1. The Railway Company grants permission to the Licensee to con-

struct, maintain and use

upon the property of the Railway Company, in accordance with said plan

and the specifications forming a part hereof, and stibject to the require-

ments of the Railway Company.

2. In consideration of this license, the Licensee shall pay to the

Railway Company, in advance, the sum of

per , beginning

3. Every cost and expense of construction, maintenance, use and

removal resulting from this license, shall be paid by the Licensee. The

Railway Company may perform, without notice, any work which it con-

siders necessary to the safe operation of the railroad. The Licensee shall

do no work under this license, which may interfere with the operation of

the railroad without the written permission of the Railway Company.

4. Use of the property of the Railway Company, however long con-

tinued, shall not create any estate or easement in the Licensee or any

rights other than license.

5. The Licensee shall indemnify, protect, and save harmless, the

Railway Company from and against all claims, suits, costs, charges, and

201
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damages, made upon or incurred by the Railway Company in connection

with this license.

6. This agreement may be terminated by either party by

notice to the other party, or without

notice on disuse by the Licensee for

7. Any notice given by the Railway Company to the Licensee shall

be deemed to be properly served if the notice be delivered to the Licensee,

or if left with any responsible agent of the Licensee, or if mailed, post-

paid, addressed to the Licensee at the last known place of business of the

Licensee.

8. Upon termination hereof the Licensee shall forthwith remove all

the Licensee's constructions from the property of the Railway Company,

to the satisfaction of the Railway Company. In case of the Licensee's

failure so to do, the Railway Company may at its option either retain

such construction or remove them at the cost of the Licensee.

9. This agreement shall not be assigned or in any manner trans-

ferred, without the written consent of the

of the Railway Company.

10. Until terminated as hereinbefore provided, this agreement shall

inure to the benefit of and be binding upon the legal representatives and

successors of the parties respectively.

In Witness Whereof, the parties hereto have executed this agree-

ment on the day and year first above written.

Witness .*

(Railway Company)
Witness

(Licensee)

By
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Clark Dillenbeck, Chairman, Sub-Committee ; F. D. Anthony, W. H.

Brameld, E.- M. Durham, B. Herman, J. C. Irwin, O. K. Morgan,

C. B. Niehaus.

The work assigned to this Committee was :

1. Make appropriate report regarding Revision of Manual
where necessar}*.

2. Make tentative report on "Agreement for joint use of Pas-

senger and Freight Facilities."

3. Make report on conflict that may be between the contract

forms in the Manual and the specifications of other commit-
tees. Also give consideration, among other contracts, to

"Contract and Specifications for Grading."

(1) REVISION OF MANUAL
Your Sub-Committee has made careful study of the Uniform Gen-

eral Contract forms in the Manual and has no recommendations for

changes.

(2) FORM OF AGREEMENT FOR JOINT USE OF PASSENGER
FACILITIES

Your Sub-Committee has prepared a form of Agreement for Joint

Use of Passenger Facilities, which is submitted herewith and attached

hereto as a "Tentative Draft for Information and Discussion."

FORM OF AGREEMENT FOR JOINT USE OF FREIGHT
FACILITIES

Your Sub-Committee is working on a form of Agreement for Joint

Use of Freight Facilities, and reports progress.

(3) CONFLICTS BETWEEN CONTRACT FORMS IN THE
MANUAL AND SPECIFICATIONS OF OTHER COMMITTEES

A careful study has been made of the Specifications in the Manual

and the following conflicts were found

:

Committee I—Roadway—Grading Specifications

Par. 69, "Temporary' Fences" Par. 5, U. G. C. F.

Par. 70, "Crossings, Damage to Propertj" Pars. 5, 15 and 17,

U. G. C. F.

Par. 71, "Changes of Alignment and Gradients". Par. 28, U. G. C F.

Par. 73, "Bench Alarks and Stakes" Par. 11, U. G. C. P.

Par. 74, "Roads" Par. 5, U. G. C. F.

Par. 75, "Temporary Roads, Trestles, etc." Par. 5, U. G. C. F.

Par. 76, "Final Clearing Up" Par. 23, U. G. C. F.

Par. n, "Extra Work" Par. 29, U. G. C. F.

Par. 78, "Contractor's Risk" Par. 15, U. G. C. F.

Par. 79, "Company Defined" Agreement, U. G. C. F.

Par. 80, "Contractor Defined" Agreement, U. G. C. F.

203
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Par. 81, "Work in charge of" Pars. 24, 25 and 26,

U. G. C. F.
Par. 82, "Specifications part of Contract" Agreement, U.G. C. F.

Committee XV—Iron and Steel Structures—Specifications for the

Erection of Railway Bridges

Par. 17, "Clearing the Site" Par. 23, U. G. C. F.
Par. 18, "Superintendence and Workmen" Pars. 8 and 20, U. G.

C. F.

Par. 19, "Inspection" Par. 12, U. G. C. F.
Par. 20, "Engineer" Par. 24, U. G. C F.

Specifications for Steel Railway Bridges

Par. 1, "Definition of Terms" Par. 24, U. G. C F.

Committee VII—Wooden Bridges and Trestles—Specifications for

Workmanship for Pile and Frame Trestles of Untreated Mate-
rial to be Built Under Contract

Par. 8, "General Clauses" Par. 13, U. G. C. F.
Par. 9, "General Clauses" Par. 10. U. G. C F.
Par. 11, "General Clauses" Par. 23, U. G. C. F.
Par. 28, "Time of Completion" "Form of Proposal"

and "Agreement,"
TI C C F

Par. 29, "Payments" Pars. 36 and 38, U. G.

C. F.

Committee VIII—Masonry—Specifications for

Par. 8, "Engineer Defined" Par. 24, U. G. C. F.

In the above, the number and title of paragraph in the specification,

which conflict or are in duplication of paragraphs in the Uniform General

Contract Form, are first written and directly after the number of para-

graph in Uniform General Contract Form.

The Chairman of this Sub-Committee addressed a letter to each

Chairman of the above respective Committees calling attention to the

above conflicts and requesting their cooperation in having all conflicts or

duplications between Specifications and Uniform General Contract Form
in the Manual removed. Acknowledgments with expressions of willing-

ness of cooperation were received from all the Chairmen, but at time

of writing this report advice of final action taken by the various com-
mittees has not been received, but assurances have been received that

the work is receiving proper consideration.

Your Sub-Committee recommends for program of work for the

ensuing year:

That the work of eliminating conflicts between the Specifications

and Contract Form in the Manual be completed, if not completed this

year.

That the proposed Form of Agreement for Joint Use of Passenger
Facilities and proposed Form of Agreement for Joint Use of Freight

Facilities be carried to completion as final drafts to be recommended for

approval.
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FORM OF AGREEMENT FOR JOINT USE OF PASSENGER
STATION FACILITIES

(Tentative Draft Submitted for Information and Discussion)

This Agreement, made this day of

, 19 , by and between

, a corporation

organized and existing under the laws of the State of

, hereinafter called the "A"
Company ; and

,

a corporation organized and existing under the laws of the State of

, hereinafter called the

"B" Company.

WITNESSETH :

•That, in consideration of the covenants and agreements herein con-

tained, it is mutually agreed as follows

:

Grant and Description

1. The "A" Company hereby grants to the

"B" Company the right to use, during the life

of this agreement, j ointly with the "A"
Company and any other railway company or companies, now using or

which the "A" Company may hereafter permit

to use the Passenger Station facilities of the "A"
Company at in the

County of and State of
,

described as follows

:

All being substantially as shown on plan numbered
,

dated , designated as

, signed by the

of the respective companies, hereto

attached and made a part hereof.

Scope

2. The right of joint use hereby granted contemplates and is con-

fined to the use by the "B" Company of

the said Passenger Station Facilities of the "A"
Company for the accommodation of the passengers and conduct of the

passenger, baggage, mail and express business of the "B"
'

Company.

Employees

3. The "A" Company shall furnish to the

"B" Company the joint services of the agents,

clerks, telegraph operators, laborers, gatemen, watchmen and other em-
ployees of the "A" Company, whose services may
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be necessary for the conduct bj- the "B" Companj

of its said business at said station.

Operation and Maintenance

4. The "A" Company shall maintain the sta-

tion and appurtenances owned by it and to be jointly used hereunder;

shall pay all taxes and insurance ; and shall provide the necessary light,

heat, water, and other accessories required for the joint use of the same

;

provided, however, that the "B" Company shall,

at its own cost and expense, provide and furnish all stationery, printed

forms, tickets and baggage checks which may be necessary for the conduct

of its business.

Rental

5. The "B" Company shall pay to the

"A" Company, in monthly settlement, for the

privilege of using said passenger station facilities and for the service

performed by it for the "B" Company, the follow-

ing sums of money

:

(a) Such proportion of the interest at the rate of %
per annum upon the value of such facilities, which for the

purpose of this agreement is hereby agreed to be the sum of

, as the number of

of the "B"

Company handled in and out of said station bears to the total

number of •" handled in and out

of the same, during such period.

(b) Such proportion of the expense incurred for the maintenance

of such facilities, and properly chargeable under the rules,

regulations and classification of the Interstate Commerce

Commission to maintenance expense, as the number of

of "B"

Company handled in and out of said station bears to the

total number of handled in and out

of same, during such period.

(c) Such proportion of the salaries or wages paid by. . . ."A"

Company to the agent, clerks, telegraph operators, laborers,

gatemen, watchmen and all other employees engaged in

joint service, as the number of of

"B" Company handled in and out of said station

bears to the total number of •

handled in and out of- the same, during such period.

(d) Such proportion of the cost of taxes and insurance, light,

heat, water, telephone service and other accessories for joint

use, as the number of

of "B" Company handled in and out

of said station bears to the total number of

handled in and out of the same, during such period.
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Bills made under paragraphs (b) and (c) of this article will in-

clude 10 per cent, of the cost of labor for supervision and use of tools,

and 15 per cent, of the cost of material for freight and handling.

Bills shall be rendered monthly and shall be paid within 30 days

thereafter. (See Appendix.)

Additions and Betterments

6. In the event that any additions to, or betterments or improve-

ments of, the facilities of the "A" Company, to

be jointly used by the "B" Company hereunder,

shall, at any time hereafter and during the life of this agreement, in the

judgment of the "A" Company, be deemed to be

necessary for the joint use of the parties hereto, then, and in such event,

the "A" Company may, in its discretion, and with-

out the concurrence of the "B" Company, make

and construct the same, and thereafter the "B"

Company shall pay additional rent for the joint use of said additions, bet-

terments or improvements, and its additional proportion of the mainte-

nance and operation of the same, on the basis provided in Article 5 of

this agreement.

Custody of Property

7. All cars of the "B" Company and the con-

tents thereof, while upon the said tracks of the "A"

Company, as well as all freight, baggage, express or other property held

by or for account of the "B" Company in, upon or

about the said facilities of the "A" Company to be

jointly used hereunder, shall, for the purpose of this agreement, be

deemed and considered to be under the control and in the custody and

care of the "B" Company and the "B"

Company shall carry its own insurance upon the same.

Deprivation of Use

8. In case the "B" Company shall by reason

of fire or other unavoidable casualty be deprived of the use of said facili-

ties or any part thereof, a reduction of said rental shall be made to it for

the time during which said deprivation shall continue proportionate to the

amount of said deprivation.

Status of Employees

9. All employees of the "A" Company, whose

services are necessary and required for the joint use of the parties hereto

in the operation and maintenance for joint account of the passenger

station facilities of the "A" Company shall, for

the purpose of this agreement, be considered to be sole employees, in the

performance of, or omission to perform, services, the benefit or other

result of which accrues to either party thereto, solely; and as joint em-

ployees, in the performance of, or omission to perform, services, the bene-

fit or other result of which accrues to both parties hereto, jointly.
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Liability

10. Liability for all loss of or damage to property and injury to or

death of persons (all hereinafter collectively referred to as damage), in

any manner originating or occurring upon or in connection with the

operation of the property and facilities covered by this agreement, shall

be governed by the following provisions

:

Each party hereto shall be liable for all damage which shall be

caused in any manner by or in connection with its trains, engines, cars,

business or traffic, when the trains, engines, cars, business or traffic of

the other party are in nowise involved.

Each party hereto shall be liable for all damage which shall be

caused solely

(a) By defect in its sole property or property separately used

by it.

(b) By act or by the negligence of its separate employees.

Otherwise, each party shall be liable for all damage to its separate

property, employees or traffic. All other damage and costs and expenses

in connection therewith, including those resulting from undetermined
causes, shall be borne equally by the parties hereto.

In interchange, the liability as between the delivering road and the

receiving road shall be as follows

:

Trains and cars in passenger, mail, express or like service which are

present to proceed in whole or in part to and upon the road of the other

party hereto, shall be trains or cars of the delivering road:

(a) For determining questions arising in connection with the

interchange of passengers and baggage ; until such passen-

gers are landed on the station platform or the baggage has

been unloaded from the train and receipted for.

(b) For determining other questions; until the final stop in the

station, if all the cars and engine are to proceed on the re-

ceiving road; or until the cars to be delivered are cut off, if

all the cut is to proceed on the receiving road, and thereafter

each part of such train shall be the train or cars of the road

over whose rails it is to proceed. Intermediate cars in a

train, which are to be cut out to proceed on the other road,

shall become the cars of the receiving road when the first

cut is made, and the cars to be returned to the original train

shall remain throughout the movement, the cars of the de-

livering road.

Each party shall adjust the claims of its own passengers and em-
ployees. No settlement for which the other party is to be held wholly

responsible, and no settlement in excess of Five Hundred Dollars

($500.00), for which the other party is to be held jointly responsible, shall

be made without its concurrence.

In event of any suit being brought against either party hereto, for

which the other party may be held liable, the party against whom such

suit is brought shall at once give the other party notice in writing thereof
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in order that the other party may make such defense as it may deem
proper, and in such case the party that is liable as herein provided shall

pay all attorneys' fees, costs and expenses incurred in defending such

suit, as well as damages that may be recovered therein.

Default

11. If the "B" ' Company shall make default

in any of the payments hereinbefore required of it to be made, or shall

fail to faithfully perform any of the covenants herein required by it to

be performed, then in such case, and if such default or failure shall

continue for a period (••••) days after the

"A" Company shall have given the "B"

Company a written notice thereof, the "A" Com-
pany may, by a (••••) days' notice in writing to the

"B" Company declare this agreement terminated,

and may at the termination of the said (..••)

days in said notice mentioned, exclude the "B"

Company from the use and enjoyment of any and all of the premises and

rights hereinbefore granted to it and the "B"

Company shall surrender to the "A" Company all

of said premises, and shall have no claim or demand upon it by suit at law

or otherwise, on account of such exclusion. Provided, that failure to

make any payment or perform any covenant which is the subject of

arbitration or of litigation between the parties hereto, shall not, pending

arbitration or litigation, be deemed a cause of forfeiture hereunder.

The "A" Company may waive any such default

or failure, but no action of the "A" Company in

waiving such default or failure shall extend to, or be taken to affect any

subsequent default or failure, or impair its rights.

Arbitration

12. In case any question arises under this agreement or concerning

the subject matter thereof, upon which the parties hereto cannot agree,

such question shall be settled by a sole disinterested arbitrator, to be se-

lected jointly by the parties to this agreement.

The expense of arbitration shall be apportioned between the parties

hereto, or wholly borne by either party, as may be determined by the

arbitrator.

Term

13. This agreement shall take effect on the

day of , 19 and, unless earlier

terminated as hereinbefore prescribed, shall continue in force for the

period of years from said date and thereafter

until terminated on a date specified by a written notice given to either

party by the other party at least prior to

such date of termination.

This agreement shall inure to the benefit of and be binding upon the

parties hereto, their successors and assigns.
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In Witness Whereof, the said parties hereto have executed this

agreement, the day and year herein first above written.

The Company

By [Seal

President. "A"
Company]

Attest

Secretary.

The Company

By [Seal

President "B"

Company]

Attest.

Secretary.

Appendix

Under section (3) "B" Company may have

separate agents, etc.

Section (5) may be written in various ways, depending on conditions

and the agreement of the parties. The following are suggestions for

alternates

:

1. For one or more paragraphs of this section:

A fiat sum Dollars.

2. For paragraph (a) :

One-half of the interest at per cent, of the

value of such facilities, which for the purpose of this agree-

ment shall be taken at $

Should any other railway company or companies be granted by

"A" Company the joint use of the aforesaid

passenger facilities, then in that event the interest to be paid by

"B" Company shall be that proportion which it

bears to the total number of companies using the joint facilities.

3. A charge for depreciation and obsolescense may be made at the

option oi the parties,
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E. L. Taylor, Chairman, Sub-Committee; W. H. Brameld, W. A. Duff,

E. M. Durham, Jr., C. B. Niehaus, F. L. Nicholson, H. A. Palmer,
A. C. Shields.

The comments and suggestions of several members of the Associa-

tion with regard to the forms under consideration, procured by Mr.
Faucette, have been considered by the Sub-Committee and many of them
have been adopted, and the Committee on Electricity through their Chair-

man, Edwin B. Katte, has been consulted with regard to the form of

Agreement for the Purchase of Electricity and it has been revised to

conform so far as possible with the views of that Committee.

The Sub-Committee submits and recommends for adoption the pro-

posed Form of Agreement for Placing Snow or Sand Fences beyond the

Railway Company's property line, and the Committee submits for con-

sideration the proposed Form of Option for Purchase of Land, and recom-
mends for further consideration the revised Form of Agreement for

Purchase of Electrical Energy.

FORM OF AGREEMENT FOR PLACING SNOW OR S.AND

FENCES BEYOND THE RAILWAY COMPANY'S
PROPERTY LINE

(Final Draft—Submitted for Approval)

This Agreement, made this day of
, 19

,

between (hereinafter called the Licensor)

and (hereinafter called the Railway
Company),

WITNESSETH :

That the Licensor hereby grants to the Railway Company, its suc-

cessors and assigns, the right to erect and thereafter to maintain upon
the land of the Licensor at

linear feet of
j -and I

^^"'^^ commencing at a point

in accordance with plan

numbered , dated

designated as

hereto attached and made a part hereof, together with the right to enter

upon the lands of the Licensor from time to time, for the purpose of

erecting, maintaining and renewing said fence and removing the same
from the premises of the Licensor.

Said fence may be erected and maintained by the Railway Company
from the day of to the

day of in each year.

This agreement shall take effect as of the day of

19 , and shall continue until

211
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terminated by a written notice given by either party to the other at least

60 days prior to the date of termination.

The Railway Company agrees to pay to the Licensor as consideration

for the privileges herein granted a rental of Dollars

per year, payable annually in advance upon the day of

every

In Witness Whereof, the parties hereto have executed this agreement

the day and year first above written.

Witness :

(Licensor)

Witness :

(Railway Company)
By...

FORM OF OPTION FOR PURCHASE OF LAND
(Submitted for Information and Discussion)

In consideration of Dollars, receipt

whereof is hereby acknowledged, and for other good and valuable

consideration, the undersigned (hereinafter called the Owner), for

himself, his heirs, executors, administrators, successors and assigns,

offers to convey to

(hereinafter called the Railway Company), its successors and assigns,

within days from the acceptance of

this offer, the property described below free and clear of all liens and

encumbrances by warranty deed for

Dollars, payable as follows:

The Railway Company will pay for examination of titles; interest,

taxes, water rents, rents and insurance to be prorated as of the date

of delivery of the deed.

This offer may be accepted at any time before twelve o'clock

noon time on the day of

.
.'

, 19 , by delivering or mailing

to the Owner or by filing with a telegraph company, notice of said

acceptance, and until that date and hour this oflfer is irrevocable. An
acceptance, subject to examination of titles, shall be considered an

unconditional acceptance. Upon service of said notice the Railway
Company may immediately enter upon and take possession of the

property described below.

In event of acceptance of this offer the $ above

named shall be applied on the purchase price. If this ofifer is not ac-

cepted, said sum shall be retained by the Owner.

(Description of Property)
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In Witness Whereof, the Owner has hereunto set his hand and

seal in duplicate this day of 19
' (L.S.)

Witness as to Owner's

Signature:

Owner.

"Form of Agreement for P'urchase of Electricit\" revised as fol-

lows:

FORM OF AGREEMENT FOR PURCHASE OF ELECTRICAL
ENERGY

(Submitted for Information and Discussion)

This Agreement, made this day of , 19

between (hereinafter called the Railway

Company) and (hereinafter

called the Electric Company),

WITNESSETH ;

1. The Electric Company agrees to sell and deliver to the Railway

Company electrical energy for the Railway Company's requirements for

power and lighting at during the

continuance of this agreement up to K.W. demand, as

hereinafter provided.

2. The electrical energy supplied under this agreement shall be in the

form of phase alternating current of cycles

and volts direct current of volts

and shall be measured on the side of the

Company's transformers.

3. The frequency and voltage at points of delivery shall be subject

to the ordinary fluctuations incidental to the usual practice in generation

and transmission of electrical energ}', but the fluctuations shall not, ex-

cept under unusual circumstances beyond immediate control, exceed a

maximum variation for

alternating current of cycles above or below

cycles and of volts above or below

volts.

direct current of volts above or below

volts.

4. The Railway Company shall have the right to use electrical energy

for lighting purposes up to per cent, of the total connected

power load.

5. The Electric Company agrees to have at all times a reserve ca-

pacity of equipment sufficient to insure continuity of supply of electrical

energy up to the limit of the prevailing maximum demand of the Railway
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Company, against all reasonablj- possible failures of power generating,

transmitting or converting equipment.

.6. The Railwa}' Company shall pay to the Electric Company monthly

upon rendition of bills for electrical energy under this agreement.

(a) a net fixed primary charge at the rate of

per calendar year per K.W. of yearly maximum demand as

determined by the indication of a standard instrument record-

ing the highest average monthly demand in K.W., which de-

mand shall be the average of the four highest demands,

demand being defined as the greatest amount of power in

K.W. taken simultaneously at the several points of measure-

ment during any consecutive minute period of any

day of 24 hours.

(b) a secondary charge of per K.W.H. for all

electrical energy consumed, on the basis of readings of a

meter or meters.

The type of measuring instruments and their location shall be

mutually agreed upon and they shall be furnished by the Electric Company

and installed at its expense.

The Railway Company agrees to maintain, at all times, a power

factor of not less than per cent. If the power factor of the

Railway Comany's load is less than per cent., then the

words "kilovolt-ampere-hours" shall be substituted for "K.W.H." in

Section 6 (b) ; and in consideration of this penalty, if the Railway

Company maintains the power factor above per cent, then

the Electric Company agrees to allow a discount of per cent.

for each 1 per cent, that the power factor of the Railway Company's

load is above per cent.

In event the Electric Company supplies electrical energy to any

consumer under conditions similar to and at rates lower than those

herein provided, the Electric Company agrees to charge the Railway

Company, such lower rates in lieu of the rates provided for herein.

7. It is further agreed that the prices to be paid to the Electric

Company under Section 6 for electrical energy consumed by the Railway

Company are based upon cost of |
*^°^

j
delivered f. o. b. alongside

°f "'""{Crd^'
(
pounds

\ If at any time during the continuance of this
gallons/

agreement the cost of I
''°^

| as aforesaid is increased or decreased,
V oil /

the Railway Company shall pay to the Electric Company after such

increase or decrease an additional or lesser amount for the electrical

energy consumed hereunder equal to mills per K.W.H. for

each cents of such increased or decreased | ., I cost,

V oil /
respectively.
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8. If at any time, bj' reason of strike, riot, insurrection, civil or

military authority, fire, explosion, act of God, or any other cause beyond

its control, the Railway Company is prevented in whole or in part

from making use of the electrical energy to be supplied hereunder or

the Electric Company is unable to supply such electrical energy then

the minimum charge to the Railway Company shall be reduced in proportion

to the inability of the parties to perform their respective obligations

hereunder.

9. All meters shall be furnished and maintained by the Electric

Company and shall be tested by approved methods by tlie Electric Com-
pany at its own expense during the months of

and and the Electric Company shall, where

necessary, adjust or replace defective meters. The Electric Company
shall give to the Railway Company at least days' notice

when each test is to be made and representatives of both parties shall

be present thereat. If, upon test, a meter is found to be inaccurate, it

shall be promptly restored to an accurate condition or a new meter shall

be substituted; should any meter be found to register in excess of 2 per

cent either above or below normal, then correction in the readings of

such meter shall be made for one-half of the inaccuracy found pro-

vided the error is less than 10 per cent, and if the error is more than

10 per cent the electrical energy consumed shall be estimated by agree-

ment between the parties, but no such correction shall be made in excess

of 30 days prior to the date of the test and in no case prior to the date

of the last prior test.

10. Bills shall be rendered and payable monthly and shall be subject

to a per cent, discount if paid within days

after rendition.

11. It is further agreed that the Company

shall operate switches connecting the Railway Company's apparatus with

the Electric Company's lines.

12. The Railway Company shall use reasonable care to prevent

anyone other than the authorized employees of the Electric Company
from interference with meters or other appliances of the Electric Com-
pany.

13. In case any question arises under this agreement or con-

cerning the subject matter thereof, upon which the parties hereto cannot

agree, such question shall be settled by a sole disinterested arbitrator,

to be selected jointly by the parties to this agreement. The expense of

arbitration shall be apportioned between the parties hereto or w^hoUy

borne by either party as may be determined by the arbitrator.

14. The Electric Company shall have the right of access to the

premises of the Railway Company at all reasonable times during the

period of this agreement for the purpose of reading meters and inspecting
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and repairing the Electric Company's equipment and on the termination

of this agreement for the purpose of removing its property.

15. This agreement shall take effect as of the day

day of 19...., and thereafter until terminated by

of 19 , and shall continue until the

written notice given by either party to the other at least

days prior to the date of termination.

16. This agreement and each provision herein contained is hereby

made binding upon the legal representatives, successors and assigns of

each party hereto.

In WITNESSETH Whereof, the parties hereto have executed this

agreement the day and year first above written.

(Electric Company)

(Railway Company)



REPORT OF SPECIAL COMMITTEE ON
STANDARDIZATION

E. A. Frink, Chairman; J. R. W. Ambrose, Vice-Chairman;
W. C. Barkett, E. E. King,
F. L. C. Bond, C. R. Knowles,
G. D. Brooke, C. M. McVay,
W. A. Clark, A. Montzheimer,
C. C. Cook, F. E. Morrow,
S. D. Cooper, G. J. Ray,
O. F. Dalstrom, a. O. Ridgway,
W. T. Dorrance, F. J. Stimson,
J. M. R. Fairbairn, H. M. Stout,
W. D. Faucette, C. C. Westfall,
Maro Johnson, F. B. Wiegand,
E. B. Katte, W. p. Wiltsee,

CoHtmiftee.
To the American Railway Engineering Association:

1. No subjects were assigned this Committee for study and report

and no instructions were issued.

Progress Report

Committee V

—

Track :

The Committee on Track has prepared and will submit for approval

of the Association and insertion in the Manual at the March Annual
Convention, additional plans for double slip switches, solid manganese
crossings, and also for spring rail frogs and slip split switch fixtures for

heavy rail of 65^ in. height and over. It will also submit specifications

for track tools. When these are approved by the Association, they will

be submitted to the Committee on Standardization for further action.

Committee XV

—

Iron and Steel Structures :

During the year the "General Specifications for Steel Railway

Bridges" and the "Specifications for Movable Railway Bridges" were

prepared by the Committee for submission to the American Engineering

Standards Committee for standardization. Progress is being made in

this matter by the A.E.S.C. Since these Specifications were submitted,

the American Society of Civil Engineers has submitted to the A.E.S.C.

its Specifications for Steel Railway Bridges.

Committee XVIII

—

Electricity :

During the past year the Committee on Electricity has completed

"Specifications for the Construction of Overhead Electric Supply Lines

for Railroad Use on Railroad Property." It has also completed "Specifi-

cations for Porcelain Insulators for Railroad Supply Lines." These will be

submitted at the Annual Meeting for tentative approval pending final re-

vision after the first year of their use. The Committee has co-operated with

the American Petroleum Institute with the view of revising the "Rules

for the Protection of Oil Sidings from Danger Due to Stray Currents,"

and it is expected that these revisions will be submitted at the Annual

Bulletin 261, November, 1923.
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Meeting. The Committee has co-operated with the U. S. Bureau of

Standards in revising the National Electrical Safety Code under the

procedure of the A.E.S.C. The Committee has co-operated with the

A.E.S.C. in the preparation of "Specifications for Insulated Wires and

Cables."

Conclusions

1. The Committee has no conclusions to report.

Action Recommended

1. Continued co-operation with the American Engineering Standards

Committee and the Bureau of Simplified Practice.

2. Instruct the various committees to select designs and specifica-

tions already in the Manual and prepare them for submission for stand-

ardization to the American Engineering Standards Committee.

General

Continued progress is being made in standardization in no less than

sixteen countries, although the largest organizations and those accom-

plishing most are the German, British and American, which in point

of accomplishment rank in the order named. In Germany, there are at

present more than 700 national standards, of which more than 400 have

reached the final approved stage. By far the greater part of this work in

Germany is dimensional, this being much further developed and standard

specifications relatively less developed than is the case in England and

America. A large part of the business of the Standards Association is

in the publication and sale of standards, which averages about 100,000

sheets per month. In addition to this, many of the large firms in Germany

reprint these standards and, to some extent, specifications.

The Department of Commerce is continuing its work along these

lines, one of the noteworthy achievements this year being the beginning

of the standardization of lumber. This has been in progress for con-

siderably over a year, being handled by a body known as the Central

Committee on Lumber Standards, consisting of eight members, the rail-

roads' representative being Mr. W. E. Hawley, Assistant Engineer, Du-

luth, Missabe & Northern Railway Company, Duluth, Minnesota. This

Committee was assisted by a Consulting Committee, consisting of some 30

members, the railroads' representatives being Mr. John Foley, Forester,

Pennsylvania Railroad System, Philadelphia, Pennsylvania; Mr. Louis

Yager, Assistant Chief Engineer, Northern Pacific Railway, St. Paul,

Minnesota; and Mr. E, A. Frink, Principal Assistant Engineer, Sea-

board Air Line Railway Company, Norfolk, Virginia; Dr. Hermann von

Schrenk, Consulting Timber Engineer, St. Louis, Missouri, and Mr. A. F.

Robinson, Bridge Engineer, Santa Fe Railway System, Chicago, Illinois,

were also members of this Committee. The result of their work covered

the establishment of standard classifications and the adoption of certain

minimum dimensions for a Standard Board and Standard Dimension,
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which terms replace the old designation of 1-inch board and 2-inch dimen-

sion. Much other important matter is contained in their report, which

was presented to a general conference called by direction of Secretary

Hoover in Washington on December 12th and adopted by it. It is

hoped that general use of these standards will result.

In^pursuance of its simplification program, the Division of Simplified

Practice has been in correspondence with Division VI—Purchases and

Stores, American Railway Association. This has resulted in the issuance

of a call by Mr. U. K. Hall, Chairman of Division VI, to the Operating,

Transportation, Engineering and Mechanical Divisions of the A.R.A.

to join with Division VI in the formation of a joint committee to make
an intensive study relative to reducing to a minimum the number of items

carried in stock for the purpose of making definite recommendations to

the American Railway Association as to the means of accomplishing

this object. There is evidently a large field for this work and it is hoped

that the committee will accomplish good results.

Your Committee has co-operated this year with the work of the

various Committees of the American Engineering Standards Committee.

The following statistics give a general idea of the growth of this organi-

zation :

Member-Bodies—organizations or groups of organizations whose
representatives form the A.E.S.C 24

National organizations included in the Member-Bodies 35
Representatives forming the Main Committee 58
Standards approved to December 8, 1923 49
Standards up for approval by the A.E.S.C. on December 8, 1923.... 35

Projects having official status (already approved, or on which work
is under way) 150

Organizations acting as sponsors for projects 54

Trade, technical or governmental bodies co-operating through repre-

sentatives on special or sectional committees 299

Individuals on sectional committees 1028

Of the individuals now serving on sectional committees, 45 are rep-

resentatives of the A.R.A., having been selected by appointment by the

Section or Division represented, and. in the case of the A.R.E.A. by the

committee under whose jurisdiction the work properly falls.

Developments of the past year indicate that the work of the A.E.S.C.

will continue. Your Committee believes that it is to the interest of the

railroads to co-operate fully in this work and that its results will be

largely to the railroads' advantage.

Respectively submitted.

Committee on Standardization,

E. A. Frink, Chairman.



REPORT OF COMMITTEE XVI—ECONOMICS OF
RAILWAY LOCATION

E. E. King, Chairman; H. C. Searls, Vice-Chairman;
John C. Beye, Frank Lee,
S. J. BucKALEW, E. W. Metcalf,
H. R. Carpenter,* J. S. Robinson,
I. A. COTTINGHAM, J. R. ScHICK,
A. S. Cutler, E. C. Schmidt,
A. S. Going, A. K. Shurtleff,
C. P. Howard, C. W. Stark,
Fred Lavis, R. H. Washburn,

Walter Loring Webb,
*Deceased. M. A. Zook,

Committee.

To the American Raihvay Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects

:

1. The economics of railway location as affected by the introduc-

tion of electric locomotives.

2. Units for comparing cost of maintenance of way, equipment and

transportation.

The sub-committees assigned to these two topics have given con-

siderable time and study to their subjects and have made substantial

progress in the preparation of reports; but on account of lack of time

for thorough criticism and review by all concerned of the material

that they prepared, they do not feel justified in submitting it to the

Association at this time.

3. Relative merits of increasing tonnage by reducing ruling grades,

or by the use of more powerful locomotives, including consideration of

momentum grades and the availability of the locomotive "booster."

The report submitted by the sub-committee assigned to this topic

appears in Appendix A.

Action Recommended

1. That the material in Appendix A be accepted as a progress

report.

Recommendations for Future Work
1. Submit proposed revision of the Manual.

2. Continue the study and report on the economics of railway loca-

tion as affected by the introduction of electric locomotives, con-

ferring with the Committee on Electricity.

3. Continue the study and report on suitable units for comparing
cost of maintenance of way, equipment and transportation, con-

ferring with the Committees on Records and Accounts and Eco-

nomics of Railway Operation.

Bulletin 261, November, 1923.
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Continue the study and report on locomotive tractive force,

collaborating with the appropriate committee of Division V

—

Mechanical, of the American Railway Association.

Continue the study and report on methods of estimating speed,

time and fuel consumption,' collaborating with the appropriate

committees of Division V—Mechanical, of the American Railway

Association.

Continue the study and report on the relative merits of increasing

tonnage by the reduction of ruling grades, or by the introduction

of more powerful locomotives, including the consideration of

momentum grades and the availability of the locomotive booster.

Submit recommendations for work for the ensuing year.

Respectfully submitted.

The Committee on Economics of Railway Location,

E. E. King, Chairman.



Appendix A

RELATIVE MERITS OF INCREASING TONNAGE BY RE-

DUCING RULING GRADES, OR BY THE USE OF MORE
POWERFUL LOCOMOTIVES, INCLUDING CONSIDERA-
TION OF MOMENTUM GRADES, AND THE AVAILA-
BILITY OF THE LOCOMOTIVE "BOOSTER"

C. W. Stark, Chairman, Sub-Committee ; H. R. Carpenter, A. S. Going,
C. P. Howard, E. W. Metcalf, R. H. Washburn.

A definite procedure has long been in use for testing the economic

justification for contemplated grade reduction per se. Such a procedure

has been recommended by this Committee, approved by the Association

and incorporated in the Manual. Presumably, all of the numerous grade

reductions that have been carried out in the last generation have been

tested out in this manner.

Meanwhile, the constant necessity for increased capacity has resulted

in larger and larger locomotiA'es for the existing grades. In general, they

are fully justified by the fact that they have been and are now hauling a

volume of traffic that the railroads could not otherwise handle. Whether
they have tended to increase ©r decrease the operating ratio is not sus-

ceptible of easy analysis, involving as they have, increased capital charge?

in the structures to carry them and increased repairs to equipment to set

against decreased train-mileage per ton-mile. The assignment of this

Committee is the complex one of attempting to establish a basis of com-

parison between these two methods of increasing tonnage, to determine

not only whether either is economically justified, but also which is prefer-

able.

Consideration in the study is to be given to momentum grades, and

the availability of the locomotive "booster." The original instructions of

the Committee on Assignments also included electrification, but this

phase of the subject has been left to the Sub-Committee considering

Subject 2.

Grade reductions are permanent improvements. When they are com-

pleted and charged to capital account they do not involve any increased

expenses for maintenance of way and structures. In fact, they usually

result in a decrease in such expenses after the seasoning period, because in

their construction they afiford the railroad the opportunity, usually taken

advantage of, of eliminating grade crossings, replacing wooden and steel

bridges with concrete structures or solid embankments, and following the

latest approved practices in such important matters as drainage. They do

not affect maintenance of equipment, inasmuch as no change in power is

required and there is no increase in the train resistance, although more

cars are hauled per train.

Grade reductions require considerable periods to construct, during

which time operation on the old line may be greatly hampered by the

construction operations. They also serve only limited parts of the rail-

road systems. In the case of some of the older systems formed by linking
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up short lines built without regard for the needs of through traffic, grade-

reduction programs under way for many years still leave the systems with

sections of ruling grade out of harmony with the systems as a whole.

Heavier power is immediate in its results and is flexible. It can be

ordered in one, ten or a hundred units as the situation requires, and these

units can be shifted to any division whose bridges and roadbed will

sustain them, replacing or supplementing overnight the lighter power in

use.

Before the heavier units can be used, however, there may be necessary

a reconstruction period comparable in length to that required for a

grade reduction, to bring the bridges and roadway up to the weight capa-

city to carry the heavier units ; to provide longer stalls in engine houses,

longer turntables and ashpits, additional shop machinery and more
powerful cranes to serve and facilitate repairs to the larger units; to

lengthen sidings and yard tracks to hold the longer trains they will

haul. All of these items are capital charges and must be taken into account

in an economic comparison with the alternative of a grade reduction.

Since the heavier locomotive hauls a longer train by exerting a

greater tractive effort and overcoming a greater train resistance, the

forward cars of the train must sustain that resistance, and obviously

the cars .must be stronger or the repair bills will mount. In the natural

order of events the building of stronger cars and the strengthening of

old ones has been going on as long as we have had railroads. But inas-

much as there is always a large percentage of cars not yet brought

up to recent strength standards, and these cars move throughout the

country in interchange business, they are inevitably subjected to the large

resistances imposed by the heavy locomotives. While the Committee

has as yet no data on this point, it believes -that heavy power has added

materially to the cost of maintenance of equipment per ton-mile. It be-

lieves that such power has also added to the cost per ton-mile of main-

tenance of way and structures. Other elements to be considered are

the relative capital charges and amounts of depreciation per pound of

tractive power of heavy locomotives and lighter ones. The Committee

would welcome figures from individual railroads on all of these matters.

From the standpoint that each locomotive in freight-line haul should

be working at all times to substantially its full capacity, grade reduc-

tions, which tend to make the train resistance uniform throughout the

division, seem sounder in principle than the introduction of heavier

locomotives, which by main strength haul longer trains over the limiting

grades, but on the rest of the division are working to no higher per-

centage of their capacity than the lighter locomotives.

The time element, however, is an important consideration. If the limi-

ting grade occurs only at a few points, the locomotive will have surplus

power elsewhere to accelerate the train, and may be able to get the

train over the division without overtime, whereas with a uniform grade and

the locomotive loaded to capacity it may be impossible to make neces-

sary speed. A division might have one five-mile grade up which a loco-

motive could haul at five miles per hour the train it would haul the rest of
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the distance at fifteen. Reducing this grade to the average of the others

would cut the running time for the same train but forty minutes, and
the possible increase in train tonnage without increased running time

would be slight.

The time element is especially serious because so many division

points and engine runs have been located with a view to a longer working
day than the present standard. Any additional overtime involved in grade

reductions which utilize the full capacity of the locomotive should be

weighed against the saving in train-miles per ton-mile.

The possibilities of momentum grades and pusher grades are set

forth in the Manual. Locomotive "boosters" built either as small steam

engines geared to the axle of the trailing truck or as small four-wheel

tractors that may replace either or both of the tender trucks in order

to utilize these additional wheel-loads to add to the adhesion and trac-

tive effort of the locomotive, appear to occupy a position somewhat inter-

mediate to the momentum grade and the pusher grade. Tests made
last year by the Delaware & Hudson and described in the Railway Review
of June 16, 1923, indicate that the booster has its chief use in assisting

in accelerating or surmounting short ruling grades, where it is impossible

or unsafe to depend on momentum ; but yet the use of pushers is

economically unjustified. The booster is designed to operate only at low
locomotive speeds, and cannot be regarded as a substitute for a heavier

locomotive for general road work.

Momentum grades, pusher grades and the use of the booster are all

factors to be considered in a contemplated grade reduction. Grade re-

ductions are not necessarily alternatives to the introduction of heavier

power; they may well supplement and complement each other.

The Committee has not yet asked individual railroads for data, by

questionnaire, or otherwise. It has rather attempted in this first report

on a new subject merely to set forth some of the elements in its problem,

in the hope that discussion at the meeting of the Association may guide

it as to the relative importance of these and other elements and the best

jnethod of attack. The problem is one that involves large expenditures

of money. Obviously each specific case must be decided by analysis of

the greatest return per dollar invested. Certain railroads, however, have

apparently arrived at a definite policy in favor of heavier power, others

at one in favor of grade reductions. The reasons for these policies, if

analyzed and compared, might lead to basic principles of great value.

The Committee believes the subject is one deserving careful consideration.
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To ihc American Rail'a'ay Engineering Association

:

Your Committee respectfully presents herewitii report covering the

following subjects:

(1) Revision of Manual (Appendix A).

(2) Classification of Bridges (Appendix B).

(3) Specifications for the Design of Turntables (Appendix C).

(4) Specifications for Steel Highway Bridges (Appendix D).

(5) Electric Welding of Connections in Steel Structures (Appendix

E).

.(9) Investigation and Tests of I-Beams Connected in Groups

by Diaphragms and Bracing, from which conclusions may be drawn and

good practice in designing established (Appendix F).

(11) • Column Tests (Appendix G).

Action Recommended

1. That the progress report on Revision of Manual (Appendix A)

be received as information.

2. That the report on Classification of Bridges (Appendix B) be

approved for publication in the Manual.

3. That the Specifications for the Design of Turntables (Appendix

C) be approved for publication in the Manual.

4. That the Specifications for Steel Highway Bridges (Appendix D)

lie approved for publication in the Manual.

5. That the progress report on Electric Welding (Appendix E)

be received as information.

Bulletin 262, December, 1923.
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9. That the progress report on Tests of I-Beams (Appendix F)

be received as information.

11. That the progress rei)ort on Column Tests (Appendix G)
be received as information.

Some progress has been made on the other five subjects on the

Committee's Outline of Work given below.

6. Rules for lighting bridges and uniform code of regulations and

signals for the operation of drawbridges.

7. The maintenance of railway bridges, including equipment for

that purpose.

8. Rules for field inspection of existing bridges.

10. Tests and a study of the behavior of bridge pins.

13. Methods of waterproofing and draining solid floor bridges.

Recommendations for Future Work

The Committee recommends the reassignment of the following sub-

jects in the form given:

1. Revision of Manual.

5. Electric welding of connections in steel structures.

6. Rules for lighting bridges and uniform code of regulations and

signals for the operation of drawbridges, conferring with Committee on

Signals and Interlocking.

7. The maintenance of railwa}' bridges, including equipment for

that purpose.

8. Rules for field inspection of existing bridges.

9. Investigations and tests of I-beams connected in groups by

diaphragms and bracing, from which conclusions may be drawn and

good practice in designing established.

10. Tests and study of the behavior of bridge pins.

11. Column tests.

12. Methods of waterproofing and draining solid floor bridges as a

preliminary to the drafting of specifications, conferring with the Com-
mittee on Masonry.

Respectfully submitted.

The Commhtee on Iron and Steel Structures,

O. F. Dalstrom, Chairman.



Appendix A

(1) REVISION OF MANUAL

O. E. Selby, Chairman, Sub-Committee; F. Auryansen, A. W. Carpenter,

W. R. Edwards, P. B. Motley, Albert Reichmann.

Tlie Committee does not propose any changes in the Manual at this

time. It has, however, undertaken work on two subjects looking toward

revision of the General Specifications for Steel Railway Bridges and

of the Specifications for Movable Railway Bridges, and reports progress

thereon as follows

:

(1) "Punched Work" and "Reamed Work"

The Specifications for Steel Railway Bridges make it optional with

the Engineer to specify "Punched Work" or "Reamed Work." Since

these Specifications have come into general use, it is desirable that the

necessity for these two classes of work should be investigated with a

view to eliminating this option. The Committee has been unable to find

records of tests which would permit it to form a conclusion. It is pro-

posed, therefore, to make tests to determine the relative values of the

two kinds of work, and, if practicable, their relative costs.

The tests to be undertaken will require about 200 specimens and

will include tension tests on specimens with open holes, both full

punched and punched and reamed, and specimens with holes filled with

rivets. Bending tests also will be made.

(2) Bearing Pressures on Large Rollers

The Specifications for Movable Railwa} Bridges contain a formula

limiting the bearing pressure between the segmental girder and the

track girder of rolling lift bridges. Discussion has arisen as to whether

that formula represents correctly the relations between elastic rollers

of large diameter and their bearings. The existing experimental data

are meager. In order to establish definitely the relation between bearing

pressure and area of contact, it is proposed to make tests on short

segmental sections of rollers of large diameter.

227



Appendix B

(2) CLASSIFICATION OF RAILWAY BRIDGES

I. L. Simmons, Chairman, Sub-Committee ; Robert Farnham, G. A. Hag-
gander, P. G. Lang, Jr., P. B. Motley, A. F. Robinson, H. N. Roden-
baugh, H. B. Stuart, R. M. Stubbs, H. T. Welty.

1. The classification of a bridge, as herein determined, is based on

the heaviest moving load which may be operated over it in regular

service for a limited time without subjecting it to such severe stresses,

vibration, or wear of parts as seriously to impair its safety or service-

ability.

2. Iron and steel bridges shall be classified according to their rated

carrying capacity as determined by the "Rules and Unit Stresses for

Rating Existing Bridges," adopted by the American Railway Engineering

Association in 1921, page 787 of the Manual, 1921.

Division of Subject.

3. The work of classifying bridges consists of three steps:

(A) The determination of the capacity and rating of the bridges.

(B) The determination in corresponding terms of the effect and

rating of each type and size of engine or other equipment

used, in order that the territorial operating limits of each

class of equipment may be assigned.

(C) The presentation of such data in form convenient for the

operating personnel.

(A) RATING OF BRIDGES

Plans and Records.

(a) Complete plans and records of each bridge shall be kept on file.

Where no plans exist, field measurements shall be made and record plans

prepared.

Bridge Sketches.

(b) For ready reference, a sketch, or line diagram, of each bridge

shall be prepared.

Record of Bridge Material.

(c) The records shall show the material of which each bridge is

composed. If necessary, the character of the material shall be determined

from small specimens obtained in the field.

Assignment of Ratings.

(d) Each bridge shall be calculated on the basis of the rating rules

and specification loading in effect. The strength of each member, includ-

ing connections and other details, shall be determined and the capacity of
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the bridge ascertained. The bridge shall then be given a rating corre-

sponding to the rating of its weakest member.

Filing of Calculations.

(e) The calculations shall be made in permanent form and filed for

future reference.

Bridge Lists.

(f) Lists of all bridges shall be prepared, showing for each bridge

the identifying number or name, location, lengths and number of spans,

type, number of tracks carried, material of which composed, date built,

and capacity.

(B) RATING OF EQUIPMENT

Line Diagrams of Engines.

(a) A line diagram of each engine shall be obtained and filed for

reference. Such diagram shall show the axle loads and wheel spacing of

the engine and tender, and the distance between the tender and the follow-

ing engine when double-headed.

Moments and Shears.

(b) The effect of each engine with its train load shall be ascertained

by calculating the bending moments and shears. The calculations shall

be based on an arrangement of loads similar to that used in the specifica-

tions; that is, if the specification loading provides for double-heading, the

calculations shall be made on that basis.

Relation of Loads to Specification Loading.

(c) For each span length for which moments and shears are de-

termined, the effect of the load in terms of the specification loading shall

be obtained.

Engine Rating.

(d) The rating of the engine for operating purposes shall be expressed

in terms of the engine for which the bridges are rated, and for that span

length on which it produces its maximum effect.

List of Engine Ratings.

(c) The rating of an engine may be lower on a particular bridge than

its rating for operating purposes if its rating for the span length of that

bridge is lower than for the span length on which it produces its maximum
effect. For that reason a list of engines should be prepared, giving for each

engine its number, class, type, total weight, rating for operating purposes,

and rating for each span length.

(C) FORM OF PRESENTATION

Common Standard for Rating.

(a) Following the procedure outlined will result in assigning to each

bridge and to each engine a rating based on a common standard.
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Cooper Series as the Common Standard.

(b) The long use of the Cooper series as a standard of railroad bridge

loading has already imparted to the operating personnel the significance

of an operating condition involving engine loadings expressed in such

terms. For this reason the Cooper series is adopted as the common
standard.

Form for Use of Operating Department.

(c) The ratings of the various lines shall be shown by means of a

diagrammatic map, or arranged geographically in a table, or both ; the

rating of each engine shall be listed.

Special Cases.

(d) Special conditions involving particular bridges on a line or the

operation of special engines in certain territories, may be covered by the

use of the asterisk or other symbols calling attention to exceptions to a

general rule.

Rating of Foreign Engines.

(e) Frequently questions are raised in regard to the movement of

foreign engines over a line. The approximate ratings of such engines

can readily be determined, if similar engines have previously been rated.
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(3) SPECIFICATIONS FOR THE DESIGN OF TURNTABLES

P. G. Lang, Jr., Chairman, Sub-Committee; M. F. ("lements, Thomas
Earle, Robert Farnham, G. A. Haggander, O. E. Hovey, B. R. Leffler,

P. B. Motley, Albert Rcichmann, A. F. Robinson, R. M. Stubbs, F. P.

Turner.

GENERAL SPECIFICATIONS FOR STEEL RAILWAY
TURNTABLES

CONTENTS
Part Subject Section

Information to be given Bidders.

Specifications which apply 1

I General Features of Design
Types of turntables 2

Length 3

Clearances ,

4

Power operation 5

II Loads
Loads 6

Live loads for design 7

III Unit Stresses and Proportioning of Parts

Unit stresses °

Flange areas ^
Deflection ^^

IV Details of Design
Bracing 1

1

Inspection 12

Protection of parts 13

V Center
Type

\\
General features

:|^

Adjustment
|^

Inspection
|^

Materials 1°

VI End Trucks
General features ]^
Wheels and axles 20

Bearing boxes 21

VII Pit and Tracks
Circle rail 22

Radial tracks 23

Rails on the table 24

Inspection pits 23
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Information to Be Given Bidders

1. Copy' of contract form.

2. Will there be separate contracts for the different parts of the table?

3. Normal time for turning the table.

4. House for operator shall be built by whom?

5. Will the Railway Company furnish the deck and track material?

6. Type of center to be used.

7. Kind of power to be used.

8. Kind of fuel for internal combustion engine.

9. Electric power service characteristics.

10. At what point will the Railway Company deliver power?

11. What are the conditions at the site?

12. Furnish plan showing the general dimensions necessary for designing

the table.

13. Length of table.

14. Type of table.

15. Type of floor.

16. General dimensions of pit.

17. Shall the work be "Punched Work" or "Reamed Work"?

18. What size rivets shall be used?

19. What kind of shop paint will be approved?

20. Will the Railway Company erect the table?

21. Will the Railway Company furnish and apply field paint?

22. What kind of field paint will be approved?
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Specifications which apply

1. The General Specifications for Steel Railway Bridges, American

Railway Engineering Association, 1920, with the current revisions thereof,

and the Specifications for Movable Railway Bridges, American Railway

Engineering Association, 1922, with the current revisions thereof, sliall

apply except as otherwise specified herein.

(I) GENERAL FEATURES OF DESIGN

Types of Turntables

2. Turntables shall be of the following kinds :

(a) Balanced

(b) Three-point-support

(1) Continuous

(2) Non-continuous

Tables preferably shall be of the deck plate girder type. Through

plate girder, pony truss, and through truss types may be used.

Length

3. The nominal length of the table is defined as the diameter of the

pit; this diameter shall be a multiple of 10 feet.

The length shall be such that

:

(a) For balanced tables, no part of the longest engine to be turned

will project beyond the ends of the table when the engine, with

tender empty, is balanced on the table.

(b) For three-poiht-support tables, no part of the longest engine to

be turned will project beyond the ends of the table.

Clearances

4. The clearances shall be not less than those shown on the dia-

gram. Fig. 1. The height of rail shall be assumed as 6 inches.

7-0'

Tot) of 0Qil7

Base of DfliM I,: 5-3" 5-3" "vSf

Fig. 1
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Design—Loads—Unit Stresses

Power Operation

5. Tables 80 feet or more in length preferably shall be power op-

erated.

(II) LOADS
Loads

6. The table shall be proportioned for the following loads

:

(a) The dead load.

(b) The live load without impact.

(c) The force required to rotate the table.

The stresses due to these loads and forces shall be shown separately on

the stress sheets.

Live Loads for Design

7. The minimum live load shall be that shown in Fig. 2 for the

corresponding length of table, or that shown in Fig. 3. The loading that

gives the larger stresses shall be used.

End floor beams, end trucks, and parts subject to similar reactions

shall be proportioned for an axle load of 70,000 pounds in addition to the

specified live load, and superimposed in the most efifective position.

(Ill) UNIT STRESSES- AND PROPORTIONING OF PARTS

Unit Stresses

8. The unit stresses shall be as given in the Specifications named in

Section 1, except for the parts which determine the deflection at the

ends of balanced tables. Such parts shall be so proportioned that the

unit stresses will not exceed the following

:

Pounds per
sq. in.

Axial tension 10,000

/

Axial compression 9,500— 30—
r

I =z length of member in inches.

r = least radius of gyration of member in

inches.

Tension in extreme fibers of rolled shapes, built

sections, and girders, net section 10,000

Tension in extreme fibers of pins 15,000

Shear in plate girder webs, gross section 6,500
Shear in power driven rivets and pins 7,500

Bearing on power driven rivets, pins, outstanding
legs of stiffener angles, and other steel parts in

contact .15,000

The above-mentioned values for shear and bearing shall

be reduced 25 per cent, for countersunk rivets.

Flange Areas

9. The gross area of compression flanges of plate girders shall not
be less than the gross area of the tension flanges.
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Unit Stresses—Details of Design—Center

Deflection

10. Balanced tables shall be so designed that the deflection due to

live load will not exceed one-half inch for 80-ft. tables and one and

one-quarter inches for 120-ft. tables. For tables of other lengths, the

deflections shall be in proportion to those given.

In three-point-support tables, stiffness, is not essential ; rather a

degree of flexibility is desirable.

(IV) DETAILS OF DESIGN

Bracing

11. Horizontal bracing shall be provided to permit turning the

table by means of powei' applied at one end. There shall be both top

and bottom lateral systems where practicable.

In balanced tables of the deck plate girder type, bracing to prevent

warp is essential.

Inspection

12. Tables shall be so designed as to facilitate inspection and permit

making repairs.

Protection of Parts

13. The center, center girders, and machinery shall be protected,

preferably by metal housing, against the accumulation of water, cinders,

and dirt.

(V) CENTER

Type

14. The center may be of either the roller or the disc type, as de-

termined by the Engineer.

General Features

15. The point of application of the applied load shall be as nearly as

practicable in the vertical through the center.

The entire center unit shall be as nearly dustproof and waterproof

as practicable.

Adjustment

16. Adjustment for height shall be provided.

Inspection

17. The center shall be so designed as to be readily taken out and

to facilitate taking apart for inspection, repairing and replacement of

parts.
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Center—End Trucks—Pit and Tracks

Materials

18. Rotating parts shall be of special materials, and their rolling and

sliding surfaces shall be highly finished. .

Cast iron shall be used for minor parts only.

Special materials used in the center, which are not covered by the

Specifications named in Section 1, shall be in accordance with the Specifi-

cations of the American Society for Testing Materials, with the current

revisions thereof.

(VI) END TRUCKS

General Features

19. The end trucks shall be of substantial construction, and braced

to hold the axles of the wheels in radial lines over the circle-rail.

Each truck shall have at least two wheels at each main girder

bearing.
,

: '^j

The loads transmitted to the wheels shall be ec|ualized.

The wheels shall not be flanged.

The wheels shall be of as large diameter as feasible.

On account of the impact of the live load, the elasticity of the parts

immediately over the circle-rail shall be given consideration.

Wheels and Axles

20. The wheels and axles may be cast integrally from open-hearth

steel, or the wheels may be rolled from open-hearth or Bessemer steel

and mounted on open-hearth steel axles under heavy pressure.

Bearing Boxes

21. The bearing boxes shall be of cast steel, and provided with

removable phosphor bronze bushings or bearings of other type, as de-

termined by the Engineer.

Bearing boxes shall be compact, provided with lids which can be

readih' opened, and of such construction as will prevent the entrance of

water and dirt.

(VII) PIT AND TRACKS

Circle-Rail

22. The circle-rail shall be of a section not less than the heaviest

standard rail used by the Railway Company, and preferably not less than

120 lb. per yard.

In the design, consideration shall be given to drainage, adjustment

of elevation, and curvature of circle-rail.

The top of the circle-rail shall be in a horizontal plane throughout its

entire length.
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Pit and Tracks

Radial Tracks

23. The ends of the rails in the radial tracks shall be held securely

in line and elevation. The top of rail of all radial tracks shall be at the

same elevation as the top of rail on the end of the table with the end

wheels bearing.

Radial track rails ending at the circle-wall shall be full length and

anchored securely to prevent longitudinal movement.

Where wood supports are used for the ends of the rails in radial

tracks, steel bearing plates shall be provided.

Rails on the Table

24. The rails on the table shall be held in line and elevation and

anchored to prevent longitudinal movement. Steel bearing plates shall

be provided throughout.

The rails at the ends of the table shall be full length.

Inspection Pits

25. Inspection pits in the circle-wall shall be provided.
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Foreword

The purpose of the Committee in writing these specifications was

to formulate specific and detailed rules for the design and manufacture of

steel highw-ay bridges, as a guide to both the designer and the shop,

rather than to confine the specifications to a statement of principles or to

limit them to rules defining the duties of the contractor. The intention

was to describe the best practice and to advance the causes of good

design and workmanship.

There have been kept in mind particularly the requirements of high-

way bridges which must be built by railways, or in the design and con-

struction of which railways must participate, but the specifications are

intended to be comprehensive enough to apply to highway bridges in

general.

The loadings, clearances, widths, and some of the minor features of

design reflect the requirements of present-day vehicles using the highways,

and while it is recognized that the character of highway traffic is chang-

ing rapidly, it is believed that the bridges designed under these rules will

be safe for any traffic reasonably to be expected on highways of the

dififerent classes.

State or municipal laws or local conditions may require loadings or

unit stresses dififerent from those set forth herein. To the extent that

such requirements are more severe they must of course be followed, and

that can be done without setting aside any of these rules which are not

inconsistent therewith. To the extent that these rules are more severe

than the requirements of local laws, these rules should be followed in

the interests of good design and construction. It is hoped that the

influence of these specifications will help along the tendency toward uni-

formity in legislative requirements.

Many of the paragraphs on design, materials and workmanship are

identical with those of the General Specifications for Steel Railway

Bridges, 1920, of the American Railway Engineering Association, and

others have been modified slightly to suit the special conditions of highway

bridges. It is recognized that highway bridges for modern heavy motor

truck traffic should be on an equality with railway bridges in the matters

239
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o£ unit stresses, details of design, materials and workmanship and should

differ only in the matters of loads and methods of applying and carrying

the traffic.

CONTENTS

Information to be given Bidders.
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I Proposals and Drawings 1-7

II General Features of Design 8-18
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Information to be given Bidders

Section

1. What is the live load to be used ? 23

2. What are the conditions at the site ? 2

Furnish plans showing the following information

:

Lengths of spans.

Rate and direction of grade.

Types of spans.

Number and spacing of tracks.

Angle of skew.

Type of floor.

Kind of pavement.

Kind of railing.

Limiting under-clearance.

3. Shall the work be "Punched Work" or "Reamed Work ?" 231

4. What size rivets shall be used ? 63

5. What kind of shop paint will be approved? 292

6. Will other than two pilot nuts and two driving nuts be required

for each size of pin ? 279
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(I) PROPOSALS AND DRAWINGS

Definitions of Terms.

1. The term "Engineer" refers to the Chief Engineer of the Company
or his subordinates in authority. The term "Inspector" refers to the

inspector or inspectors representing the Company. The term "Company"

refers to the Railway Company or Railroad Company party to the agree-

ment. The term "Contractor" refers to the manufacturing or fabricating

contractor party to the agreement.

Proposals.

2. Bidders shall submit proposals conforming to the terms in the

letter of invitation. The proposals preferably shall be based on plans

and specifications furnished by the Company, showing the general dimen-

sions necessary for designing the structure, the stresses and the general

or tj'pical details. Invitations covering work to be designed or erected by

the Contractor shall state the general conditions at the site, such as spacing

of tracks either upon or under the bridge, character of foundations, exist-

ing bridges and adjacent buildings, traffic conditions, etc.

Drawings to Govern.

3. Where the drawings and the specifications differ, the drawings

shall govern.

Patented Devices.

4. The Contractor shall protect the Company against claims on ac-

count of patented devices or parts proposed by him.

Drawings.

5. After the contract has been awarded and before any v.ork is com-

menced, the Contractor shall submit to the Engineer for approval duplicate

prints of stress sheets and shop drawings, unless such drawings shall have

been prepared by the Company. The tracings of these drawings shall be

the property of, and be delivered to, the Company after the completion of

the contract. Shop drawings shall be made on the dull side of the tracing

cloth, 24 by 36 inches in size, including margins. The margin at the left

end shall be V/2 inches wide, and the others % inch. The title shall be

in the lower right-hand corner. No changes shall be made on any ap-

proved drawing without the consent, in writing, of the Engineer.

6. The Contractor shall be responsible for the correctness of his

drawings, and for shop fits and field connections, although the drawings

may have been approved by the Engineer.

7. Any material ordered by the Contractor prior to the approval of

the drawings shall be at his risk.
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(II) GENERAL FEATURES OF DESIGN

Materials.

8. Structures shall be made wholly of structural steel except as

otherwise specified. Cast steel preferably shall be used for shoes and

bearings. Cast iron may be used only where specifically authorized by

the Engineer.

Types of Bridges.

9. The different types of bridges may be used within the following

limits

:

Rolled beams for spans up to 45 feet.

Plate girders for spans from 30 to 125 feet.

Riveted half through trusses for spans from 50 to 125 feet.

Riveted trusses for spans from 100 to 300 feet.

Pin-connected trusses for spans from 150 to 300 feet.

Number of Trusses or Girders.

10. Preferably through spans shall have only two trusses or girders.

Dimensions for Calculation.

11. The dimensions for the calculation of stresses shall be as follows:

Span Length.

For trusses, girders and rolled beams, the distance center

to center of end bearings.

For floor beams, the distance center to center of trusses

or girders.

For stringers, the distance center to center of floor

beams.

Depth.

For riveted trusses, the distance between centers of

gravity of chord sections.

For pin-connected trusses, the distance center to center

of chord pins.

For plate girders, floor beams and stringers, the distance

between centers of gravity of the flanges, but not to

exceed the distance back to back of the flange angles.

Spacing of Trusses, Girders and Floor Beams.

12. The width center to center of trusses or girders shall be suf-

ficient to prevent overturning under the assumed lateral loading. Panel

lengths shall not exceed V/2 times the width center to center of trusses

or girders.

Classification of Bridges.

13. The classification of bridges with reference to live load shall

be as follows

:

Class A. Bridges carrying city streets, or highway traffic of ex-

ceptionally heavy load units.
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General Features of Design

Class B. Bridges carrying traffic of heavy load units on primary
or secondary highways.

Class C. Bridges carrying country roads subject to traffic of light

load units.

Class D. Foot bridges.

Clearances.

14. The clearances shall be not less than the following:

(a) For Class A bridges and bridges carrying electric street

railway traffic, those shown in Fig. 1. The distance from
the center line of a tangent street railway track to the

clearance line shall be not less than 6 feet. If the aline-

ment of street railway tracks on the bridge is curved,

the lateral clearance shall be increased to provide the

same minimum clearance for a car 56 feet long, 9 feet

6 inches wide, 13 feet high and 36 feet center to center

of trucks, allowing for curvature of track.

(b) For Class B bridges, those shown in Fig. 2.

(c) For Class C bridges, those shown in Fig. 3.

15. At least 9 feet clear width of roadway shall be provided for

each lane of traffic to be carried. The clear width of roadway is defined

as the distance between curbs.
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16. Where not otherwise determined, or provided by law, there shall

be a curb 9 inches high on each side of the roadway.
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Design—Loads

Spacing of Tracks.

17. The spacing of street railway tracks shall be not less than 10

feet center to center.

Ambiguity of Stress.

18. Structures shall be so designed as to avoid, as far as practicable,

ambiguity in the determination of the stresses.

(Ill) LOADS
Loads.

19. Structures shall be proportioned for the following loads

:

(a) The dead- load.

(b) The live load.

(c) The impact or dynamic effect of the live load.

(d) The lateral loads and forces.

20. Members shall be proportioned for that combination of stresses

which gives the maximum total stress, except as otherwise provided.

Dead Load.

21. The dead load shall consist of the estimated weight of the entire

suspended structure. In computing the dead load, the following weights

shall be used

:

Ballast 120 lb. per cu. ft.

Concrete, plain or reinforced ; 150 lb. per cu. ft.

Earth 100 lb. per cu. ft.

Pavement, other than wood block 150 lb. per cu. ft.

Pavement, creosoted wood block 75 lb. per cu. ft.

Timber, treated or untreated AYi lb. per F. B. M.
Rails and fastenings 150 lb. per ft. of track

Live Load.

22. The live load shall consist of motor trucks followed preceded

by a uniform load on the roadway, and a uniform load on the sidewalks,

as specified herein. In calculating the live load stresses the load on the

roadway shall be considered applied as follows

:

Clear Width Ladies of
of Roadway Traffic

Less than 18 feet 1

18 to 27 feet 2
27 to 36 feet 3

More than 36 feet 4

Truck and Uniform Loads.

23. Truck and uniform loads shall be as follows

:

(a) For Class A bridges, three 20-ton trucks followed ^"

preceded by a uniform load of 800 pounds per linear foot

for each lane of traffic on the roadway and 80 pounds per

square foot on the sidewalks, except as otherwise speci-

fied herein.
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Loads

(b) For Class B bridges, three 15-ton trucks followed
and

preceded by a uniform load of 600 pounds per linear foot

for each lane of traffic on the roadway, and 60 pounds

per square foot on the sidewalks, except as otherwise

specified herein. A single 20-ton truck shall be used as

an alternative loading on the roadway for bridges of

this class.

fc) For Class C bridges, three 10-ton trucks followed
^

preceded by a uniform load of 600 pounds per linear

foot for each lane of traffic on the roadway, and 60

pounds per square foot on the sidewalks, except as

otherwise specified herein. A single 15-ton truck sliall

be used as an alternative loading on the roadway for

bridges of this class.

(d) For Class D bridges, a uniform load of 80 pounds per

square foot, except as otherwise specified herein.

(e) A uniform load of 100 pounds per square foot shall be

used in designing sidewalk floor, members for all classes

of bridges.

24. The truck load specified is the total weight of the truck loaded.

The axle loads and uniform loads shall be as shown in Figs. 4, 5 and 6.
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Loads

Spacing of Trucks.

25. The spacing of trucks relative to each other shall be as shown
in Fig. 7. Groups of trucks shall be so arranged relative to the members
of the bridge as to produce the maximum stresses in those members.

c
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Loads

Cantilevered Sidewalks.

30. In calculating the stresses in trusses or girders, and in floor beam

hangers, which support cantilevered sidewalks, the roadwai', and the

sidewalk adjacent to such members, shall be considered as occupied by

live load, and the opposite sidewalk, if any, as unoccupied by live load.

Distribution of Wheel Loads on Concrete Slabs.

31. In calculating the stresses due to wheel loads on concrete slabs,

the wheel load shall be considered as distributed laterally over a strip of

the slab. The width of this strip measured parallel to the supports shall

be determined by the following formulas, in which

f'F= width of strip in feet, but never more tlian 6 feet.

7"= width of tire in feet, taken as one inch for each 1,000 pounds

of wheel load,

.i-^ distance in feet from the center of the nearest support to the

middle point of the line of contact of the tire with the slab. For

shear, the distance ".v" shall be taken as 2]^ times the effective

depth of the slab.

(a) Axles perpendicular to the supports:

4x
W=

^ ofF/oord.

^ of/7oorbe3.'n —

'

^ of i'^/oorbeam

T^
W

-^ of fVoorbeam ^

^/Ga f/GJO

(b) Axles parallel to the supports:

4x
H"=— +7

3

(c) If the position of the wheel loads is such as to make the

individual strips overlap more than 1/5 of the width of

the narrower strip, the slab shall be designed for the sum
of the intensities of such loads.

Distribution of Wheel Loads to Stringers and Floorbeams.

32. In calculating bending moments in stringers and floorbeams,

wheel loads shall be assumed as concentrated at a point.

2)2>. Each interior stringer and each floorbeam without stringers,

shall be assumed to support that portion of the wheel loads determined

by the following formulas, in which
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Loads

L= load carried by one stringer or floorbeam.

J-F= the wheel load.

6" = spacing of stringers or floorbeams in feet.

For Stringers.

(a) When the floor system is designed for one truck,

_ JVS
Through plank floors L^

4

_ JVS
Through concrete slabs L

6

(b) When the floor system is designed for two trucks,

__ 21VS
Through plank floors L'^=

7

2WS
Through concrete slabs L

9

When the stringer spacing is such that "L" would exceed "W" the

stringer loads shall be determined by the reactions of the truck wheels,

assuming the flooring between stringers to act as simple beams.

34. The live load supported by the outside stringers shall be the

reaction of the truck wheels assuming the flooring to act as a simple beam,

but this live load shall in no case be less than would be required for

interior stringers under the requirements specified.

For Floorbeams without Stringers.

WS
Through plank floors L =

4

_ WS
Through concrete slabs L =

6

When the floorbeam spacing is such that "L" would exceed "W" the

floorbeam loads shall be determined by the reactions of the truck wheels,

assuming the flooring between floorbeams to act as simple beams.

35. In calculating the end shears and end reactions of stringers and

floor beams, no lateral or longitudinal distribution of concentrated loads

shall be assumed.

Impact.

36. The dynamic increment of the live load shall be added to the
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Loads—Unit Stresses

maximum computed live load stress and shall be determined by the fol-

lowing formulas

:
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Unit Stresses and Proportioning of Parts

the unit stresses will not exceed the following, except as modified in

Sections 50 and 51 :

Pounds per
sq. in.

Axial tension, net section 16,000

/

Axial compression, gross section 15,000—50—
r

but not to exceed 12,500

/ = the length of the member in inches.

r^=the least radius of gyration of the member in

inches.

/

Compression in flanges of plate girders 16,000—ISO—
b

I = the length of the unsupported flange, between
lateral connections or knee braces.

b = the flange width.

Tension in extreme fibers of rolled shapes, built sec-

tions and girders—net section 16,000

Tension in extreme fibers of pins 24,000

Shear in plate girder webs, gross section 10,000

Shear in power-driven rivets and pins 12,000

Bearing on power-driven rivets, pins, outstanding legs

of stiffener angles, and other steel parts in contact. 24,000

The above-mentioned values for shear and
bearing shall be reduced 25 per cent, for counter-

sunk rivets, hand-driven rivets, floor-connection

rivets, and turned bolts.

Bearing on expansion rollers, per linear inch 600f/

d=^the diameter of rollers in inches.

Pounds per
sg. in.

Bearing on granite masonry 800
Bearing on sandstone and limestone masonry 400

Bearing on concrete masonry 600

42. For cast steel in shoes and bearings, the above-mentioned unit

stresses shall apply.

43. The diagonal tension in webs of girders and rolled beams at

sections where maximum shear and maximum bending occur simul-

taneously, shall not exceed 16,000 pounds per square inch.

Reinforced Concrete.

44. Reinforced concrete shall be proportioned in accordance with

"Design of Reinforced Concrete Structures" of the American Railway
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Unit Stresses and Proportioning of Parts

Engineering Association as shown in the Manual, and current revisions

thereof, so that the unit stresses will not exceed the following:

Pounds per

sq. in.

Structural steel in tension 14,000

High carbon steel in tension 16,000

Steel in compression, 15 times the compressive stress in the sur-

rounding concrete.

Concrete in bearing where the surface is at least twice the loaded
area 700

Concrete in direct compression, without reinforcement, on lengths

not exceeding six times the least width 450
Concrete in direct compression, with not less than 1 per cent, nor

over 4 per cent, longitudinal reinforcement on lengths not ex-

ceeding twelve times the least width, provided the longitudinal

reinforcement is held in position by horizontal hoops, or a con-
tinuous spiral spaced not more than 6 inches apart 450

Concrete in compression, on extreme fiber in cross-bending 750

Concrete in shear, uncombined with tension or compression in the

concrete 120

Concrete in shear, where the shearing stress is used as the measure
of web stress 40
Note.—The shearing stresses in the concrete, even when thor-

oughly reinforced for shear and diagonal tension, should
not exceed 120

Bond for plain and twisted bars 80
Bond for drawn wire 40
Bond for deformed bars, depending upon form 80-100

45. Unit stresses for timber shall be in accordance with the require-

ments given io. Table I. For position of loads giving maximum vertical

shear, die •n;t ((Jl'ises given in the column of "Allowable horizontal shear

stress," sImII If^ increased 50 per cent.
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Unit Stresses and Proportioning of Parts

Effective Bearing Area.

46. The effective bearing area of a pin, a bolt or a rivet shall be

its diameter multiplied by the thickness of the piece, except that for

countersunk rivets, only half the depth of the countersink shall be con-

sidered effective.

Effective Diameter of Rivets.

47. In proportioning rivets, the nominal diameter of the rivet shall

be used.

Proportioning Web Members.

48. Web members shall be so proportioned that an increase of live

load which will increase the total unit stresses in the chords 50 per cent,

will produce total unit stresses in the web members not more than 50 per

cent, greater than the designing stresses.

Reversal of Stress,

49. JNIembers subject to reversal of stress under the passage of the

live load shall be proportioned as follows

:

Determine the resultant tensile stress and the resultant compressive

stress and increase each by 50 per cent, of the smaller; then proportion

the member so that it will be capable of resisting either increased resultant

stress. The connections shall be proportioned for the sum of the resultant

stresses-

Combined Stresses,

50. Members subject to both axial and bending stresses (including

bending due to floor beam deflection) shall be so proportioned that the

combined fiber stresses will not exceed the allowed a.xial stress. In mem-
bers continuous over panel points, only three-fourths of the bending stress

computed as for simple beams shall be added to the axial stress.

51. Members subject to stresses produced b}'^ a combination of dead

Ifjad, live load and impact, with lateral forces or bending due to lateral

action, may be proportioned for unit stresses 25 per cent, greater than

those specified in Section 41 ; but the section shall be not less than that

required for dead load, live load and impact.

Secondary Stresses,

52. Designing and detailing shall be such as to avoid secondary

stresses as far as possible. In ordinary trusses without sub-paneling, no

account usually need be taken of the secondary stresses in any member
whose width measured in the plane of the truss is less than one-tenth of

its length. Where this ratio is exceeded, or where sub-paneling is used,

secondary stresses due to deflection of the truss shall be computed. The
unit stresses specified in Section 41 may be increased one-third for a

combination of the secondary stresses with the other stresses; but the

section shall be not less than that required when secondary stresses are

not considered.
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(V) DETAILS OF DESIGN

Slenderness Ratios.

53. The ratio of length to least radius of gyration shall not exceed 120

for main compression members nor 140 for wind and sway-bracing.

54. The lengths of riveted tension members shall not exceed 200

times their least radius of gyration.

Depth Ratios.

55. The depth of trusses preferably shall be not less than one-

tenth of the span. The depth of plate girders preferably shall be not

less than one-fifteenth of the span. The depth of rolled beams used as

girders preferably shall be not less than one-eighteenth of the span.

If depths less than these are used, the sections shall be so increased that

the maximum deflection will not be greater than if these ratios had not

been exceeded.

Parts Accessible.

56. Details shall be so designed that all parts will be accessible for

inspection, cleaning and painting. Closed sections shall be avoided if

possible.

Pockets.

57. Pockets or depressions which would hold water shall have ef-

fective drain holes, or shall be filled with concrete or bituminous mastic.

Eccentric Connections.

58. Members shall be so connected that their gravity axes will

intersect in a point. Eccentric connections shall be avoided, if practicable,

but, if unavoidable, the members shall be so proportioned that the com-

bined fiber stresses will not exceed the allowed axial stress.

Effective Area of Angles.

59. The effective area of single angles in tension shall be assumed

as the net area of the connected leg plus 50 per cent, of the area of the

unconnected leg. Single angles in tension connected by lug angles shall

be considered as connected by one leg.

Counters.

60. If web members are subject to reversal of stress, their end con-

nections preferably shall be riveted. Adjustable counters shall have open

turnbuckles.

Strength of Connections.

61. Connections shall have a strength at least equal to that of the

members connected, regardless of the computed stress. Connections shall

be made, as nearly as practicable, symmetrical about the axes of the

members.
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Details of Design

Limiting Thickness of Metal.

62. Metal shall be not less than i§ inch thick, except for fillers.

Metal subject to marked corrosive influences shall be increased in thick-

ness or specially protected against such influences.

Size of Rivets.

63. Rivets shall be not less than ^ inch in diameter, except that

Sg-inch rivets maj' be used in flanges less than 2]/^ inches wide, in railings

and in unimportant parts.

Pitch of Rivets.

64. The minimum distance between centers of rivet holes shall be

three diameters of the rivet, but the distance preferably shall be not less

than 3J/2 inches for 1-inch rivets, 3 inches for %-inch rivets, 2H inches for

^-inch rivets and 2 inches for 5^-inch rivets. The maximum pitch in the

line of stress for members composed of plates and shapes shall be 7 inches

lor 1-inch rivets, 6 inches for ^-inch rivets, 5 inches for ^-inch rivets

and 4 inches for 5^-inch rivets. For angles with two gage lines and

rivets staggered, the maximum pitch in each line shall be twice the amounts
given above. If two or more web plates are used in contact, stitch rivets

shall be provided to make them act in unison. In compression members,

the stitch rivets shall be spaced not more than 24 times the thickness of

the thinnest plate in the direction perpendicular to the line of stress, and

not more than 12 times the thickness of the thinnest plate in the line of

stress. In tension members, the stitch rivets shall be spaced not more
than 24 times the thickness of the thinnest outer plate in either direction.

In tension members composed of two angles in contact, a maximum pitch

of 12 inches may be used for riveting the angles together.

Edge Distance.

65. The minimum distance from the center of any rivet hole to a

sheared edge shall be: 1^4 inches for 1-inch rivets, IJ^ inches for ^-inch

rivets, 1J4 inches for ^-inch rivets and 1 inch for 5^-inch rivets; to a

rolled edge IJ/^ inches, 1J4 inches, \y& inches and 1 inch, respectively.

The maximum distance from any edge shall be eight times the thickness

of the plate, but shall not exceed 6 inches.

Size of Rivets in Angles.

66. The diameter of the rivets in any angle whose size is deter-

mined by calculated stress shall not exceed one-fourth of the width of

the leg in which they are driven. In angles whose size is not so deter-

mined 1-inch rivets may be used in 3j^-inch legs, ^-inch rivets in 3-inch

legs, and 94-ihch rivets in 25/2-inch legs.

Long Rivets.

67. Rivets which carry calculated stress and whose grip exceeds four

and one-half diameters shall be increased in number at least one per cent,

for each additional -h inch of grip.
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Details of Design

Pitch of Rivets at Ends.

68. The pitch of rivets at the ends of built compression members

shall not exceed four diameters of the rivet for a distance equal to one

and one-half times the maximum width of the member.

Compression Members.

69. In built compression members, the metal shall be concentrated

in the webs and flanges. The thickness of each web shall be not less

than one-thirtieth of the distance between the lines of rivets connecting

it to the flanges. The thickness of cover plates shall be not less than

one-fortieth of the distance between the nearest rivet lines.

Outstanding Legs of Angles.

70. The widths of the outstanding legs of angles in compression

(except where reinforced by plates) shall not exceed the following:

(a) For stringer flange angles, twelve times the thickness.

(b) For main members carrying axial stress, twelve times the

thickness.

(C) For bracing and other secondary members, sixteen times the

thickness.

Stay Plates.

71. The open sides of compression members shall be provided with

lacing bars and shall have stay plates as near each end as practicable.

Stay plates shall be provided at intermediate points where the lacing is

interrupted. In main members, the length of the end stay plates shall

be not less than 1^ times the distance between the lines of rivets con-

necting them to the outer flanges; the length of intermediate stay plates

and of stay plates on bracing members shall be not less than three-quarters

of that distance. Their thickness shall be not less than one-fiftieth of

the same distance.

72. Tension members composed of shapes shall have their separate

segments stayed together. The stay plates shall have a length not less

than two-thirds of the length specified for stay plates on compression

members.

Lacing.

12). The lacing of compression members shall be proportioned to resist

a shearing stress of 2J/2 per cent, of the direct stress. The minimum
width of lacing bars shall be 2^ inches for 1-inch rivets, 2J/^ inches

for %-inch rivets, 2^ inches for ^-inch rivets, and 2 inches for 5^-inch

rivets. The thickness shall be made as required by Section -40, in which

/ shall be taken as the distance between connections of the lacing to the

main section; but not less, in main members, than one-fortieth of / for

single lacing and one-sixtieth of / for double lacing. The corresponding

limits for bracing members shall be one-fiftieth and one-seventy-fifth.

74. In members composed of side segments and a cover plate, with

the open side laced, one-half the shear shall be considered as taken by
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the lacing. Where double lacing is used, the shear in the plane of the

lacing shall be equally distributed between the two systems.

73. Lacing bars of compression members shall be so spaced that the

/

— of the portion of the flange included between their connections will be
r

/

not greater than 40, and not greater than two-thirds of the — of the

r

member.

76. In connecting lacing bars to flanges, 5^-inch rivets shall be used

for flanges less than 2j^ inches wide, ^-inch rivets for flanges from 2^
to 3y2 inches wide, and ^ inch rivets for flanges 3^ inches wide or more.

Lacing bars with at least two rivets in each end shall be used for flanges

over 5 inches wide.

77. The angle between the lacing bars and the axis of the member
shall be not less than 45 degrees for double lacing, and not less than 60

degrees for single lacing. If the distance between rivet lines in the flanges

is more than 15 inches and a single rivet bar is used, the lacing shall be

double and riveted at the intersections.

Splices.

78. Abutting joints in compression members faced for bearing shall

have component parts spliced. The gross area of the splice material

shall be not less than 50 per cent, of the gross area of the smaller mem-
ber. In determining the number of rivets in compression splices, the stress

in the splice material shall be taken at 15,000 pounds per sq. in., of gross

area.

79. Joints in riveted work not faced for bearing, whether in tension

or compression, shall be fully spliced.

Net Section at Pin Holes.

80. In pin connected riveted tension members, the net section across

the pin hole shall be not less than 140 per cent., and the net section back of

the pin hole not less than 100 per cent., of the net section of the body of

the member, and there shall be enough rivets to make the material effective.

Net Section Defined.

81. The net section of riveted members shall be the least area which

can be obtained by deducting from the gross sectional area the areas

of holes cut by any plane perpendicular to the axis of the member and

parts of the areas of other holes on one side of the plane within a distance

of four inches, which are on gage lines one inch or more from those of

the holes cut by the plane, the parts being determined by the formula

:

\ P
]

A
I

1
I

in which

I 4 J
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A = the area of the hole.

P= the distance in inches of the center of the hole from the

plane.

82. In determining the net section, the diameter of the rivet hole

shall be taken one-eighth inch larger than the nominal diameter of the

rivet.

Pin Plates.

83. Where necessary to give the required section or bearing area,

the metal at pin holes shall be reinforced on each segment by plates, one

of which on each side must be as wide as the outstanding flanges will per-

mit. These plates shall contain enough rivets and be so connected as to

transmit and distribute the bearing pressure uniformly over the full cross-

section and to reduce the eccentricity of the segment to a minimum. At
least one full-width plate on each segment shall extend to the far edge of

the stay plate and the others not less than 6 inches beyond the near edge.

Indirect Splices.

84. Where splice plates are not in direct contact with the parts

which they connect, rivets shall be used on each side of the joint in excess

of the number theoretically required to the extent of one-third of the

number for each intervening plate.

Fillers'.

85. Where rivets carrying stress pass through fillers, the fillers shall

be extended beyond the connected member and the extension secured by

enough additional rivets to develop the value of the filler.

Forked Ends.

86. Forked ends on compression members will be permitted only

where unavoidable. Where forked ends are used, pin plates shall be

provided to make the jaws of twice the sectional area of the member, and

they shall be extended as far as necessary to carry the stress of the

main member into the jaws, but shall not be shorter than required by

Section 83.

Pins.

87. Pins shall be long enough to secure a full bearing of all parts

connected upon the turned body of the pin. They shall be secured by

chambered nuts or by solid nuts with washers. Where the pins are bored,

through rods with cap washers may be used. The screw ends shall be

long enough to permit burring the threads.

88. Pin connected members shall be held against lateral movement
on the pins.

Bolts.

89. Where members are connected by bolts, the turned bodies of the
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bolts shall be long enough to extend through the metal. A washer at least

I4 inch thick shall be used under the nut. Bolts shall not be used except by

special permission.

Upset Ends.

90. Bars with screw ends shall be upset so that the area at the

root of the thread will be at least 15 per cent, larger than in the body of

the bar.

Sleeve Nuts.

91. Sleeve nuts shall not be used.

Expansion.

92. Provision shall be made for expansion and contraction at the

rate of one inch for every 100 feet in length or width. The expansion

ends shall be secured against undue lateral movement.

Expansion Bearings.

93. Spans more than 70 feet in length shall have rockers or rollers

at one end. Shorter spans shall be designed to slide on smooth surfaces.

94. Bearings and ends of spans shall be secured against undue lateral

movement.

Rollers.

95. Expansion rollers shall be not less than 6 inches in diameter.

They shall be coupled together with substantial side bars, which shall be

so arranged that the rollers can be cleaned readily. Rollers shall be

geared to the upper and lower plates.

Pedestals and Shoes.

96. Pedestals and shoes preferably shall be made of cast steel. The
difference between the top and bottom bearing widths shall not exceed

twice the depth. P^or hinged bearings, the depth shall be measured from

the center of the pin. If built pedestals and shoes are used, the web

plates and the angles connecting them to the base plate shall be not less

than 5^ inch thick. If the size of the pedestal permits, the webs shall

be rigidly connected transversely. The minimum thickness of the metal

in cast steel pedestals shall be one inch. Pedestals and shoes shall be so

designed that the load will be distributed uniformly over the entire

bearing. Spans more than 70 feet in length shall have hinged or disc

bearings at both ends.

Inclined Bearings.

97. For spans on an inclined grade and without hinged bearings,

the sole plates shall be beveled so that the masonry surfaces and the

sliding surfaces will be level.
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Floors

Name Plates.

98. There shall be a name plate, showing in raised letters and figures

the name of the manufacturer and the year of construction, bolted to

the bridge near each end at a point convenient for inspection.

(VI) FLOORS

Types of Floors.

99. Bridges carrying city streets, primary highways or secondary

highways shall haA'e paved floors. Bridges carrying country roads may
have plank floors.

Paved Floors.

- 100. Pavements of stone, brick, asphalt, or macadam shall be sup-

ported by reinforced concrete slabs carried on steel or reinforced con-

crete floor members. Where the concrete floor slab forms the pavement,

the thickness shall be increased 1^ inches to allow for wear.

101. Pavements of wood block may be supported by a creosoted plank

base.

102. Usually, in bridges over steam railroad tracks, which have rein-

forced concrete slabs, the steel members below the floor shall be pro-

tected from locomotive gases and blast. Pockets which would hold loco-

motive gases shall be. avoided if practicable.

Plank Floors.

103. Plank floors shall consist of single or double layer planking,

supported on either timber or steel stringers.

104. Timber stringers shall be not less than 3 inches thick and the

depth shall be not more than four times the thickness. The roadway

planking, when but one layer is used, shall be not less than 3 inches in

thickness. When a double layer is used, the under layer shall be dressed

to a uniform thickness of not less than 2^ inches, and shall be laid at

right angles to the supporting members, with open joints. The upper layer

shall be not less than IJ/^ inches thick and shall be laid diagonally to

the line of traffic. Timber stringers and sub-planking shall be creosoted.

Bolt holes shall be filled and cuts mopped with hot creosote oil.

105. Planking for sidewalks shall be of uniform width, not more than

8 inches, shall be dressed to a uniform thickness of not less than 1^
inches, and shall be laid with one-quarter-inch open joints.

106. A wheel guard timber, not less than 6 inches by 6 inches in size,

shall be provided on each side of plank roadways, set on blocks 3 inches

high spaced not over 4 feet apart, and shall be held in place by a 54-inch

bolt at each block. Joints in wheel guards shall be half-scarfed 6 inches

and supported on riser blocks. The inner edges of wheel guards shall be

chamfered or protected by steel angles not less than -i^g inch thick, at-

tached through the top bj^ lag screws.
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Nailing Strips.

107. Where floor planks are supported on steel stringers, creosoted

nailing strips not less than 4 inches, nor less than the thickness of the

plank, in depth, shall be bolted to the top flanges of the stringers with

^-inch bolts staggered and spaced not more than 2 feet apart.

Flange Protection.

108. The tops of steel and wood stringers supporting plank floors,

or floors with a plank foundation, shall be protected by strips of heavy

treated felt projecting beyond the edges and nppped in place with hot

bitumen.

Creosoted Timber.

109. Creosoted timber shall be treated by injecting not less than 10

pounds of creosote oil to each cubic foot of timber. The oil and method of

treatment shall conform, respectively, to the "Standard Specifications

for Creosote Oil" and "Specifications for Tie Treatment—Plain Creosot-

ing," of the American Railway Engineering Association, as published in

the 1921 Manual, and current revisions thereof.

Floor Members.

110. Floor members shall be designed with special reference to

stiff^ness.

111. Specifications for plate girders shall apply to floor-beams and

stringers.

Floor-Beam Connections.

112. Floor-beams preferably shall be square to the girders er trusses.

They shall be riveted direct to the girders or between the posts of through

and deck truss spans.

Sidewalk Brackets.

113. Sidewalk brackets shall be conuected direct to the top and the

bottom flanges of the floor-beams.

End Connection Angles.

114. The end connection angles of steel stringers and floor beams

shall be not less than SYz inches by 35-4 inches in size, and not less than

1^5 inch thick. For street railway stringers they shall be not less than

14 inch thick. Where timber stringers frame into the floor beams, shelf

angles with stifTeners shall be provided to carry the whole reaction. Shelf

angles shall be no less than ut inch thick.

115. Steel stringers preferably shall be riveted between floor beams

End Connections of Timber Stringers.

116. Alternate timber stringers shall be held in position by one lug

angle at each end. The outstanding legs of the angles shall be at least

5 inches wide and they shall be attached to floor-beams and stringers.
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117. Tinlber stringers meeting over a tluor-beam shall lap by each

other.

Stringer Frames. '

118. In bridges with wooden floors, intermediate cross frames shall

be placed between stringers more than 20 feet long.

Drains.

119. Cast iron scuppers with slotted covers shall be provided in

paved bridges and they shall be of sufficient size and number to drain the

gutters adequatel}'. Where drainage gutters and downspouts are required,

the downspouts shall be cast iron not less than 4 inches in diameter,

provided with suitable clean-out fixtures.

Expansion Joints.

120. Suitable means shall be provided at expansion joints to make
the roadway and sidewalk surfaces continuous. The wearing surfaces of

the joint preferably shall be steel castings with deep corrugations. The
joint shall be as narrow as practicable. The wearing parts shall be easily

removable for cleaning and renewal.

Blast Protection Plates.

121. Members of bridges spanning steam railroad tracks, and which

have a clearance over the tracks of less than 21 feet, shall be protected

from the blast of locomotives by cast iron blast plates at least 4 feet wide

located over the center line of each track and so supported that they

may be replaced readily.

Railings.

122. Provision shall be made for substantial railings where required.

Railings may be of wrought pipe, structural lattice work, timber, or rein-

forced concrete, as specified. Sidewalk railings shall be not less than

3 ft. 6 in. high and shall be designed to resist a lateral force of 100 pounds

per linear foot applied at the top rail. Roadway railings shall be not

less than 4 ft. in. high.

Utilities.

123. Where required, provision shall be made for lighting poles and

trolley wire supports, and suitable spaces shall be made available for elec-

tric conduits, water pipes and gas pipes.

(VII) BRACING

Design of Bracing.

124. Lateral, longitudinal and transverse bracing shall be composed

of shapes with riveted connections. Lateral bracing shall have concentric
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connections to chords at end joints, and preferably throughout. The con-

nections between the lateral bracing and the chords shall be designed to

avoid, as far as practicable, any bending stress in the truss members.

125. When a double system of bracing is used, both systems ma\- be

considered simultaneously effective if the members meet the requirements,

both as tension and compression members.

Lateral Bracing.

126. Bottom lateral bracing shall be provided in all bridges except

deck plate girder spans less than 75 feet in length.

127. Top lateral bracing shall be provided in deck spans, and in

through spans having sufficient head room.

128. Bracing in the plane of concrete floor slabs shall be sufficient

for erection purposes only.

Portal and Sway Bracing.

129. Deck truss spans shall have sway bracing at each panel point.

The top lateral loads preferably shall be carried to the supports by means

of a complete top lateral system, or the loads may be considered as trans-

ferred to the bottom lateral system at each sway frame.

130. Through truss spans shall have portal bracing, with knee braces,

as deep as the specified clearance will allow.

131. Through truss spans shall have sway bracing at each inter-

mediate panel point if the height of the trusses is such as to permit a

depth of 6 feet or more for the bracing. When the height of the trusses

will not permit such depth, the top lateral struts shall be of the same

depth as the chord and shall have knee braces.

Cross Frames.

132. Deck plate girder spans shall be provided with a cross frame at

each end proportioned to resist the lateral forces, and shall have intermedi-

ate cross frames at intervals not exceeding 20 feet in bridges with timber

floors nor 30 feet in bridges with concrete slab floors.

Laterals.

133. The smallest angle in lateral bracing shall be 3>4 inches by

2^ inches. There shall be not less than three rivets at each end

connection of the angles. Angles shall be connected at their intersections.

(VIII) PLATE GIRDERS

Design of Plate Girders.

134. Plate girders shall be proportioned either by the moment of

inertia of their net sections, including compression side; or by assuming

that the flanges are concentrated at their centers of gravity. In the latter

case, one-eighth of the gross section of the web, if properly spliced, may
be considered as flange section. For girders having unusual sections, the

moment of inertia method shall be used.
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Flange Sections.

135. The flange angles shall form as large a part of the area of the

flange as practicable. Side plates shall not be used except when flange

angles exceeding one inch in thickness otherwise would be required.

136. The gross area of the compression flanges of plate girders shall

be not less than the gross area of the tension flanges.

137. Flange plates shall be equal in thickness, or shall diminish in

thiclcness from the flange angles outward. No plate shall have a thick-

ness greater than that of the flange angles.

138. Where flange cover plates are used, one cover plate of the

top flange shall extend the full length of the girder except where the flange

is covered with concrete. Other flange plates shall extend at least 18

inches beyond the theoretical end.

Thickness of Web Plates.

139. The thickness of web plates, except when encased in concrete,

shall be not less than"^ V D, where D represents the distance between

flanges in inches.

Flange Rivets.

140. The flanges of plate girders shall be connected to the web
with enough rivets to transfer to the flange section the horizontal shear

at any point, combined with any load that is applied directly to the flange.

Flange Splices.

141. Splices in flange members shall not be used except by special

permission of the Engineer. Not more than one member shall be spliced

at the same cross-section. If practicable, splices shall be located at points

where there is an excess of section. The net section of the splice shall

exceed by 10 per cent, the net section of the member spliced. Flange

angle splices shall consist of two angles, one on each side.

Web Splices.

142. Web plates shall be spliced symmetrically by plates on each side.

The splice plates for shear shall be of the full depth of the girder between

flanges. The splice shall be equal to the web in strength in both shear and

moment. There shall be not less than two rows of rivets in the splice,

on each side of the joint.

End Stiffeners.

.143. Plate girders shall have stiffener angles over end bearings, the

outstanding legs of which will extend as nearly as practicable to the outer

edge of the flange angles. These end stiffeners shall be proportioned

for bearing of the outstanding legs on the flange angles, and shall be

arranged to transmit the end reaction to the pedestals or distribute it

over the masonry bearings. They shall be connected to the web by

enough rivets to transmit the reaction. End stiffeners shall not be

crimped.
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Intermediate Stiffeners.

144. The webs of plate girders shall be stiflfeued by angles at inter-

vals not greater than

:

(a) Six feet.

(b) The depth of the web.

(c) The distance given by the formula ^= '7^(12000 — S).

d=^the distance between rivet lines of stiffeners in inches,

/^the thickness of the web in inches.
5"= web shear in pounds per square inch at the point con-

sidered.

145. If the depth of the web between the flange angles or side plates

is less than 50 times the thickness of the web, intermediate stiffeners may

be omitted.

146. Stiffener angles shall be placed at points of concentrated loading.

Such angles shall not be crimped.

147. Intermediate stiffeners shall be riveted in pairs to the web of

the girder. The width of the outstanding leg of each angle shall be not

more than 16 times its thickness, nor less than 2 inches plus one-thirtieth

of the depth of the girder.

Gusset Plates in Through Girders.

148. In through plate girder spans, the top flanges shall be braced

by means of gusset plates or knee braces with solid webs connected to the

floor-beams and extending usually to the clearance line. If the unsup-

ported length of the inclined edge of the gusset plate exceeds 18 inches,

the gusset plate shall have one or two stiffening angles riveted along

its edge. The gusset plate shall be riveted to a stiffener angle on

the girder.

Ends of Through Girders.

149. If through plate girders project two feet or more above the top

of the roadway, the upper corners shall be rounded. In multiple span

bridges, usually only the extreme ends shall be rounded. Exposed ends of

through girders shall be neatly finished with end plates.

Masonry Bearings.

150. End bearings on masonry preferably shall be raised above the

coping by metal pedestals.

151. Sole plates shall be not less than -^ inch thick and not less

in thickness than the flange angle plus % inch. Preferably they shall not

be longer than 18 inches.

Anchor Bolts.

152. Anchor bolts shall be not less than 1% inches in diameter and

shall extend at least 12 inches into the masonry. There shall be washers

under the nuts. Anchor bolt holes in pedestals and sole plates shall be

not less than l->^ inches in diameter, except that at expansion points

the holes in the sole plates shall be slotted.



266 Iron and Steel Structures

(IX) TRUSSES

Type of Truss and Sections of Members.

153. Trusses shall have single intersection web systems and, prefer*

ably, inclined end posts. The top chords and end posts shall be made
usually of two side segments with one cover plate and with stay plates

and lacing on the open side. The sections of bottom chords of riveted

trusses shall be symmetrical and made up usually of vertical side plates

and flange angles. Web members shall be made of symmetrical sections.

Camber.

154. The length of members of truss spans shall be such that the

camber will be equal to the deflection produced by the combined dead and

live loads without impact.

Riveted Members in Pin-Connected Trusses.

155. In pin-connected trusses, the hip verticals and members per-

forming similar functions, and the bottom chords in the first two panels

at each end shall be riveted members.

Half-Through Trusses.

156. Half-through trusses shall have braces composed of angles

located at points where floor-beams connect. Where sidewalks are sup-

ported on brackets outside the trusses, knee braces shall be used as

specified for through plate girders, and the trusses and web members
shall be made as wide as practicable to obtain lateral stiffness. Bracing

shall be sufficiently strong to provide for a moment caused by a shear

of 2y2 per cent, of the chord stress at the middle of the span.

Eye-Bars.

157. The cross-sectional area of the head through the center of

the pin hole shall exceed that of the body of the eye-bar by at least 37j^

per cent. The thickness of the bar shall be not less than one-eighth of the

width nor less than one inch, and not greater than 2 inches. The form

of the head shall be submitted to the Engineer for approval before the

bars are made. The diameter of the pin .shall be not less than seven-

eighths of the width of the widest bar attached.

Packing of Eye Bars.

158. The packing of the eye-bars of a set shall be symmetrical about

the plane of the truss. The bars shall be as nearly parallel as practi-

cable, but in no. case shall the inclination of any bar to the plane of the

truss exceed ^ inch to the foot. They shall be packed as closely as prac-

ticable. They shall be held against lateral movement, and so arranged

that adjacent bars in the same panel will not be in contact.

Gusset Plates.

159. The thickness of gusset plates connecting the chords and web
members of the truss shall be proportionate to the s\.~ess to be trans-

ferred, but shall not be less than Y^ inch.
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Facilities for Lifting Span.

160. Provision shall be made for lifting the span at the ends.

Masonry Plates.

161. Masonry plates shall be not less than one inch thick.

(X) VIADUCTS

Form of Viaduct.

162. Viaducts shall consist of plate girders or riveted trusses sup-

ported on bents, and arranged usually in alternate tower spans and

free spans.

Bents and Towers.

163. Viaduct bents preferably shall be composed of two supporting

columns, and the bents usually shall be united in pairs to form towers.

Horizontal diagonal bracing shall be placed in all towers having more

than two vertical panels, at alternate intermediate panel points. Towers

shall be braced, both transversely and longitudinally, with riveted members.

The sections of the members of longitudinal bracing in each panel shall

be not less than those of members in corresponding panels of the trans-

verse bracing.

Single Bents.

164. Where long spans are supported on short single bents, such

bents shall have hinged ends, or else the columns and anchorages shall

be proportioned to resist the bending stresses produced by changes in

temperature.

Bottom Struts.

165. The bottom struts of viaduct towers shall be proportioned for

the calculated stresses, but in no case for less than one-fourth of the dead

load reaction on one pedestal, considered as compressive stress. Pro-

vision shall be made in the column bearings for expansion of the tower

bracing.

Batter.

166. The columns shall have a batter sufficient to make the base

of the bent not less than one-third of its height.

Depth of Girders.

167. The depths of girders in viaducts preferably shall be uniform.

Girder Connections and Bracing.

168. Girders of tower spans shall be fastened at each end to the

tops of the posts or cross girders. Preferably there shall be a line of

girders resting directly over the posts. Girders between towers shall have

one end riveted, and shall be provided with an effective expansion bearing

at the other end. No bracing or sway frame shall be common to abutting

spans.
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169. If the outer lines of girders do not rest directly over the tower

posts, bracing shall be provided to carry the longitudinal force into the

tow^er bracing without producing lateral bending stress in the cross-

girders or posts.

Sole and Masonry Plates,

170. Sole and masonry plates shall be not less than ^ij inch thick.

Anchorage for Towers.

171. Anchor bolts for viaduct towers and similar structures' shall be

designed to engage a mass of masonry the weight of which is at least

one and one-half times the uplift.

(XI) MATERIALS*

(a) Structural and Rivet Steel

Process.

172. Structural and rivet steel shall be made by the open-hearth

process.

Properties.

173. Test specimens of structural and rivet steel shall (except as

modified in Sections 176, 179 and 180) conform to the following require-

ments as to chemical and physical properties:

Structural Rivet
Steel Steel

Phosphorus, maximum
Acid 06 per cent. .04 per sent.

Basic 04 per cent. .04 per cent.

Sulphur, maximum 05 per cent. .045 per cent.

Tensile strength, pounds per square inch.. 55,000 46,000
to to

65,000 56,000
Yield point, pounds per sq. in., minimum . . 30,000 25,000

Elongation in 8 in., minimum, per cent . .

-i^OOOOO^ 1500000

Tens. Str. Tens. Str.

Elongation in 2 in., minimum, per cent.. 22

Ladle Analyses.

174. An analysis of each melt of steel shall be made by the manu-
facturer to determine the percentages of carbon, manganese, phosphorus

and sulphur. This analysis shall be made from a test ingot taken during

the pouring of the melt. The chemical composition thus determined shall

be reported to the Engineer.

Check Analyses.

175. Analyses may be made by the Engineer from finished material

representing each melt. The phosphorus and sulphur content thus deter-

*Specifications for materials conform to A. S. T. M. Standards, Serials A7-21,
A27-16 and A48-18 except as to the yield point requirements and Sections 1Q7 and
198, and the footnote to Table III.
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mined shall not exceed that specified in Section 173 by more than 25

per cent.

Specimen Tension Tests of Eye-Bar Material.

176. In order to meet the requirements of the minimum tensile

strength for full size annealed eye-bars in Section 307, the Contractor may
determine the tensile strength to be obtained in specimen tests, the range

not to exceed 14,000 pounds per sq. in. and the maximum not to exceed

74,000 pounds per sq. in. The material shall conform to the requirements

as to physical properties other than that of tensile strength as specified

in Sections 173, 179 and 182.

Yield Point.

177. The yield point shall be determined by the drop of the beam

of the testing machine.

Speed of Testing Machine.

178. The cross-head speed of the testing machine shall be such that

the beam of the machine can be kept balanced, but in no case shall the

values given in the following table be exceeded

:

Gage Length of
Specimen
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182. The test specimens for eye-bar flats shall bend cold through 180

degrees without cracking on the outside of the bent portion as follows:

(a) For material -H inch or less in thickness, around a pin the

diameter of which is equal to the thickness of the specimen.

(b) For material more than ^4 inch to and including 154 inches in

thickness, around a pin the diameter of which is equal to

twice the thickness of the specimen.

(c) For material more than \% inches in thickness, around a pin

the diameter of which is equal to three times the thickness

of the specimen.

183. The 1 by IJ^ inch test specimens for pins, rollers and other bars,

when prepared as specified in Section 191, shall bend cold through 180

degrees around a 1-inch pin without cracking on the outside of the bent

portion.

184. The test specimens for rivet steel shall bend cold through 180

degrees flat on themselves without cracking on the outside of the bent

portion.

Test Specimens.

185. Test specimens shall be prepared for testing from the material

in its rolled or forged condition, except when it is specified to be an-

nealed ; in which case the test specimens shall be prepared from the mate-

rial as annealed for use, or from a short length of a full section simi-

larly treated.

186. Test specimens shall be taken longitudinally and, except as

specified in Sections 188, 189 and 190, shall be of the full thickness or

diameter of material as rolled.

187. Test specimens for plates, shapes and flats may be machined to

the form and dimensions shown in Fig. 11, or vv^ith both edges parallel;

except that bend test specimens for eye-bar flats may have three rolled

sides.
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188. Tension test specimens for plates and CN-e-bar flats over 1^
inches in thickness, and bend test specimens for plates over I5/2 inches in

thickness may be machined to a thickness or diameter of at least 54 inch

for a length of at least 9 inches.

189. Test specimens for bars over 1^2 inches in thickness or diameter

ma}- be machined to a thickness or diameter of at least ^ inch for a length

of at least 9 inches; or tension test specimens may conform to the dimen-

sions shown in Fig. 12, in which case the ends shall be of a form to fit the

holders of the testing machine in such a way that the load will be

axial. Bend test specimens may be 1 by 1^2 inch in section.

190. Tension test specimens for pins and rollers shall conform to the

dimensions shown in Fig. 12. In this case, the ends shall be of a form to

fit the holders of the testing machine in such a way that the load will be

axial. Bend test specimens shall be 1 hy ^ inch in section.

191. The tension test specimen shown in Fig. 12 and the 1 by >^ inch

bend test specimen for pins and rollers shall be taken so that the axis is

1 inch from the surface; and for other bars over V/i inches in thickness

or diameter, midwav between the center and surface.

rtadius
not less

than
ji'^

t*

- 2 &aqe Length ^

Fig. 12.

Note.—The gage length, parallel portions and fillets shall be as shown, but the
ends may be of any form which will fit the holders of the testing machine.

192. The machined sides of rectangular bend test specimens may
have the corners rounded to a radius not over tV inch.

193. Test specimens for rivet bars which have been cold drawn shall

lie normalized before testing.

Number of Tests.

194. One tension and one bend test shall be made from each melt,

except that if material from one melt differs ^ inch or more in thickness,

one tension and one bend test shall be made from both the thickest and

the thinnest material rolled.

195. If any test specimen shows defective machining or develops

flaws, it may be discarded and another specimen substituted,
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196. If the percentage of elongation of any tension test specimen

is less than that specified in Section 173, and any part of the fracture is

more than ^ inch from the center of the gage length of a 2-inch specimen,

or is outside the middle third of the gage length of an 8-inch specimen,

as indicated by scribe scratches marked on the specimen before testing, a

retest shall be allowed.

Character of Fracture.

197. Test specimens of structural or rivet steel shall show a fracture

of uniform silky or bluish gray appearance, entirely free from visible slag

inclusions or other foreign substances.

Surface Defects.

198. Finished rolled material shall be free from cracks, flaws, inju-

rious seams, blisters, ragged and imperfect edges, and other surface

defects. It shall have a smooth finish, and shall be straightened in the

mill before shipment.

Permissible Variations in Weight and Thickness.

199. The cross-section or weight of each piece of steel shall not vary

more than 2.5 per cent, from that specified, except in the case of sheared

plates, which shall be covered by the following permissible variations.

One cubic inch of rolled steel is assumed to weigh 0.2833 pound.

(a) When ordered to weight per square foot, the weight of each lot

in each shipment shall not vary from the weight ordered
more than the amount given in Table II. The term "lot" as
applied to Table II, means all the plates of each group
width and group weight.

(b) When ordered to thickness, the thickness of each plate shall not
vary more than 0.01 inch under that ordered. The overweight
of each lot in each shipment shall not exceed the amount
given in Table III. The term "lot" as applied to Table III,

means all of the plates of each group width and group thick-

ness.
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Table II.

—

Permissible
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209. Tension test specimens shall conform to the dimensions shown

in Fig. 12. The ends shall be of a form to fit the holders of the testing

machine in such a way that the load will be axial.

210. Bend test specimens shall be machined to 1 b}' J/^ inch in section

with corners rounded to a radius not over t^ inch.

Number of Tests.

211. One tension and one bend test shall be made from each annealing

charge. If more than one melt is represented in the annealing charge, one

tension and one bend test shall be made from each melt.

212. If any test specimen shows defective machining or develops

flaws, it may be discarded ; in which case the Contractor and the Engineer

or his representative shall agree upon the selection of another specimen

in its stead.

213. If the percentage of elongation of anj^ tension test specimen is

less than that specified in Section 203 and any part of the fracture is

more than ^ inch from the center of the gage length, as indicated by

scribe scratches marked on the specimen before testing, a retest shall be

allowed.

214. If the results of the physical tests of any test lot do not conform

to the requirements specified, the Contractor may re-anneal such lot not

more than twice and retests shall be made as specified in Section 203.

Workmanship and Finish at Foundry.

215. The castings shall conform substantially to the drawings and

shall be made in a workmanlike manner. The castings shall be free from

injurious defects.

216. Minor defects which do not impair the strength of the cast-

ings may, with the approval of the Engineer, be welded by an approved

process. The defective material shall first be cleaned out to solid metal;

and after welding, the castings shall be annealed, if required by the Engi-

neer.

217. Castings shall not be offered for inspection if covered with

paint, rust, or any other substance to such an extent as to hide defects.

Inspection at Foundry.

218. Tests and inspection shall be made at the place of manufacture

prior to shipment, and shall be so conducted as not to interfere unneces-

sarily with the operation of the works.

Rejection.

219. Castings which show injurious defects subsequent to their

acceptance at the manufacturer's works will be rejected, and the manu-

facturer shall be notified.
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(c) Cast Iron

Process.

220. Cast iron shall be of tough gray iron, and shall be made by

the cupola process.

Finish.

221. Castings shall be true to pattern and free from excessive

shrinkage. They shall be free from cracks, cold shuts, blow holes and

other flaws.

Chemical Composition.

222. The sulphur content of cast iron shall not exceed the following

:

Light castings 0.10 per cent.

Medium castings 0.10 per cent.

Heavy castings 0.12 per cent.

Drillings taken from the fractured ends of the transverse test bars

shall be used for the sulphur determinations. One determination shall be

made from each set of bars.

Classification.

223. Castings shall be classified as light, medium and heavy.

(a) Light castings are those having any section less than J^

inch thick.

(b) Heavy castings are those having no section less than

2 inches thick.

(c) Medium castings are those not included in either of the

two classes above.

Test Bar.

224. Tests shall be made on the "Arbitration Test Bar" of the Ameri-

can Society for Testing Materials, as shown by Fig. 1, Serial A48-18.

Tension Tests.

225. Tension tests will be made only when specified by the Engineer

and at the expense of the Company.

Number of Tests.

226. Two sets of two test bars each shall be cast from each melt in

thoroughly dried green sand molds, one set from the first iron poured

and the other set from the last iron poured. Where the melt exceeds 20

tons, an additional set of two bars shall be cast from each additional

20 tons or fraction thereof.

Transverse Tests.

227. A transverse test of each bar cast shall be made. The load

shall be applied at the middle, and the supports shall be spaced 12 inches

apart. The load on the test bar at rupture shall be not less than the

following

:

Light castings 2500 pounds
Medium castings 2900 pounds
Heavy castings 3300 pounds
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The deflection at rupture shall in no case be less than 0.10 inch. The

rate of application of the load shall be such that a central deflection of

0.10 inch is produced in from 20 to 40 seconds.

(d) Reinforced Concrete

228. The materials entering into reinforced- concrete construction

shall be in accordance with the "Specifications for Concrete, Plain and

Reinforced," of the American Railway Engineering Association, as shown

in the Manual, or current revisions thereof.

(e) Timber

Specifications.

229. Timber used in highway bridge construction shall be in ac-

cordance with the "Specifications and Classification and Grading Rules for

Lumber and Timber to be used in the Construction and Maintenance of

Way Departments of Railroads," as shown in the Manual of the American

Railwa\' Engineering Association, or current revisions thereof.

Kinds and Grades,

230. The kinds and grades of timber to be used shall be as sjjecificd

on the drawings.

(XII) WORKMANSHIP
Class of Work.

231. The work shall be "Punched Work" or "Reamed Work," as

stipulated.

General.

232. Tlie w-orkmanship and finish shall be equal to the best general

practice in modern bridge shops. Material at the shops shall be kept

clean and protected from the weather as far as practicable.

Straightening Material.

233. Rolled material, before being laid off or worked, must be

straight. If straightening or flattening is necessary, it shall be done by

methods that will not injure the material. Sharp kinks and bends may be

cause for rejection.

Finish.

234. Shearing and chipping shall be neatly and accurately done and

all portions of the work exposed to view shall be neatly finished.

Punched Work.
235. In punched work, holes in material whose thickness is not greater

than the diameter of the rivets, plus % inch, may lie punched full size.

Holes in material of greater thickness shall be drilled.
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Reamed Work.

236. In reamed work, holes in material ^ inch thick and less, used

for lateral, longitudinal and sway bracing, lacing, stay plates and dia-

phragnis, may be punched full size,

237. Holes in other material ^ inch thick and less shall be sub-

punched and reamed.

238. Holes in other )iiaterial than ^i inch thick shall be drilled.

Punched Holes.

239. Full size pun(;hed holes shall be 'h inch larger than the nominal

diameter of the rivets. The diameter of the die shall not exceed the

diameter of the punch by more than nli inch. If any holes must be en-

larged to admit the rivets they shall be reamed. Holes must be clean

cut, without torn or ragged edges. Poor matching of holes may be cause

for rejection.

Sub-Punched and Reamed Holes.

240. In sub-punched and reamed work the holes shall be punched

is inch smaller and, after assembling, reamed I's inch larger than the

nominal diameter of the rivet. The diameter of the punch used shall be

te inch smaller than the nominal diameter of the rivet and the diameter of

the die not more than :rs inch larger than the diameter of the punch.

Accuracy of Punching in Reamed Work.

241. In sub-punched and reamed work the punching shall be so

accurately done that, after assembling and before reaming, a cylindrical

pin ys inch smaller in diameter than the nominal size of the punched hole

may be entered, perpendicular to the face of the member, without drifting,

in at least 75 of any group of 100 contiguous holes in the same plane.

If this requirement is not fulfilled, the badly punched pieces shall be re-

jected. If any hole will not pass a pin rs inch smaller in diameter than

the nominal size of the punched hole, this shall be cause for rejection.

Reaming After Assembling.

242. Reaming shall be done after the pieces forming -a built member
are assembled and so firmly bolted together that the surfaces are in close

contact. Before riveting, they shall be taken apart, if necessary, and any

shavings removed. When it is necessary to take the members apart for

shipping or handling, the respective pieces reamed together shall be so

marked that they may be reassembled in the same position in the final set-

ting up. No interchange of reamed parts will be permitted.

Accuracy of Reaming and Drilling.

243. When holes are reamed or drilled, 85 of any group of 100 con-

tiguous holes in the same plane shall, after reaming or drilling, show no

offset greater than 5*2 inch between adjacent thicknesses of metal.
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Reamed Holes.

244. Reamed holes shall be cylindrical, perpendicular to the member,

and not more than s'u inch larger than the nominal diameter of the rivets.

Reamers preferably shall not be directed by hand. Outside burrs shall

be removed with a tool making a tV inch fillet.

Drilled Holes.

245. Drilled holes shall be -^ inch larger than the nominal size of the

rivet. Burrs on the outside surfaces shall be removed.

Assembling for Drilling.

246. Connecting parts requiring drilled holes shall be assembled and

securely held together while being drilled.

Shop Assembling.

247. The parts of riveted members shall be well pinned and firmly

drawn together with bolts before riveting is commenced. The drifting

done during assembling shall be only such as to bring the parts into

position, and not sufificient to enlarge the holes or distort the metal.

Surfaces m contact shall be painted. Bolts in field connection holes shall

be left in place.

Field Connections.

248. In reamed work, riveted trusses and skew portals shall be as-

sembled in the shop, the parts adjusted to line and fit, and the holes for

field connections drilled or reamed while so assembled. Holes for other

field connections, except those in lateral, longitudinal and sway bracing,

shall be drilled or reamed in the shop with the connecting parts assem-

bled, or else drilled or reamed to a metal template.

249. In punched work the field connections (except those in lateral,

longitudinal and sway bracing) shall be reamed to metal templates.

Match-Marking.

250. Connecting parts assembled in the shop for the purpose of

reaming or drilling holes in field connections shall be match-marked, and

a diagram showing such marks shall be furnished the Engineer.

Rivets.

251. The size of rivet called for on the plans shall be the size of

the rivet before heating.

252. Rivet heads, when not countersunk or flattened, shall be of

approved shape and of uniform size for the same diameter of rivet. Rivet

heads shall be full, neatly made, concentric with the rivet holes, and in

full contact with the surface of the member.

Riveting.

253. Rivets shall be heated uniformly to a light cherry red and

driven while hot. Rivets, when heated and ready for -driving, shall be

free from slag, scale and carbon deposit. When driven, they shall com-
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pletely fill the holes. Loose, burned or otherwise defective rivets shall be

replaced. In removing rivets, care shall be taken not to injure the ad-

jacent metal, and, if necessary, they shall be drilled out. Caulking or

re-cupping will not be permitted.

254. Rivets shall be driven by direct-acting riveters where practi-

cable. The riveters shall retain the pressure after the upsetting is com-

pleted. If rivets are driven with a pneumatic hammer, a pneumatic bucker

shall be used if practicable.

Field Rivets.

255. Field rivets shall be furnished in excess of the nominal number
required to the amount of 15 per cent, plus ten rivets for each size and

length.

256. Field rivets shall be carefully selected, and shall be free from

fins on the under side of the head.

Turned Bolts.

257. Where turned bolts transmit shear, the holes shall be reamed
parallel and the bolts shall make a tight fit, with the threads entirely

outside of the holes. A washer not less than )4 inch thick shall be used

under each nut.

Planing Sheared Edges.

258. Sheared edges of material more than 5^ inch in thickness and
carrying calculated stress shall be planed to a depth of ^ inch. Re-

entrant cuts shall be filleted before cutting.

Lacing Bars. ^ '•

259. The ends of lacing bars shall be neatly rounded, unless other-

wise called for.

Fit of Stiffeners.

260. Stiffeners under the top flanges of deck girders and at all bear-

ing points shall be milled or ground to bear against the flange angles.

Other stiffeners must fit tight enough against the flange angles to exclude

water after being painted. Fillers and splice plates shall fit within % inch

at each end.

Web Plates.

261. Except for girders to be encased in concrete, the web plates of

girders which have no cover plates shall be flush with the backs of the

top flange angles. Web plates of all other girders may be ^ inch less in

depth than the distance back to back of flange angles.

262. When web plates are spliced, not more than }i inch clearance
between ends of plates will be allowed.
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Facing Floor Beams, Stringers and Girders.

263. Floor beams, stringers and girders having end connection angles

shall be made of exact length after the connection angles are riveted. If

facing is necessary, the thickness of the angles shall not be reduced more

than % inch at any point, nor to a thickness of less than ^ inch.

Finished Members.

264. Finished members shall lie true to line and free from twists,

bends and open joints.

Abutting Joints.

265. Abutting joints in compression members, and girder flanges,

and, where so specified on the drawings, in tension members, shall be

faced and brought to an even bearing. Where joints are not faced, the

opening shall not exceed % inch.

Eye-Bars.

266. Eye-bars shall be straight, true to size, and free from twists,

folds in the neck or head, and other defects. The heads shall be made
by upsetting, rolling or forging. Welding will not be allowed. The form

of the head will be determined by the dies in use at the works where the

eye-bars are made, if satisfactory to the Engineer. The thickness of the

head and neck shall not overrun more than ^ inch for bars 8 inches or

less in width, % inch for bars more than 8 inches and not more than 12

inches in width, and is inch for bars more than 12 inches wide.

267. Eye-bars which are to be placed side by side in the structure

shall be bored so accurately that, upon being placed together, the pins will

pass through the holes at both ends at the same time without driving.

Eye-bars shall have both ends bored at the same time.

Annealing.

268. Eye-bars shall be annealed by heating uniformly to the proper

temperature followed by slow and uniform cooling. Proper instruments

shall be provided for determining at all times the temperature of the bars.

269. Other steel which has been partially heated shall be properly

annealed except where used in minor parts.

Boring Pin Holes.

270. Pin holes shall be bored true to gage, smooth, straight, at right

angles with the axis of the member and parallel with each other, unless

otherwise required. The variation from the specified distance from out-

side to outside of pin holes in tension members, or from inside to inside

of pin holes in compression members, shall not exceed ih inch. In built-up

members the boring shall be done after the member is riveted.

Boring Pins.

271. Pins larger than 9 inches in diameter shall have a hole bored

longitudinally through the center of each not less than 2 inches in diameter.
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Pin Clearances.

272. The difference in diameter between the pin and the pin hole

shall be 1/50 inch for pins up to 5 inches in diameter, and s's inch for

larger pins.

Pins and Rollers.

273. Pins and rollers shall be accuratel}' turned to gage and shall be

straight, smooth and free from flaws.

Screw Threads.

274. Screw threads shall make close fits in the nuts and shall be

U. S. Standard, except that for pin ends of diameters greater than 1^
inches they shall be made with six threads to an inch.

Welds.

275. Welds .in steel will not be allowed, except to remedy minor de-

fects.

Forging Pins.

276. Pins larger than 7 inches in diameter shall be forged and an-

nealed.

Bearing Surfaces Planed.

277. The top and the bottom surfaces of base and cap plates of col-

umns and pedestals, except those in contact with masonry, shall be planed,

or hot-straightened, and parts of members in contact with them shall be

faced to fit. Connection angles for base plates and cap plates shall be

riveted to compression members before the members are faced.

278. Sole plates of plate girders shall have full contact with the

girder flanges. Sole plates and masonry plates shall be planed or hot-

straightened. Cast pedestals shall be planed on the surfaces in contact

with steel and shall have the bottom surfaces resting on masonry rough

finished.

Pilot Nuts.

279. Two pilot nuts and two driving nuts shall be furnished for each

size of pin, unless otherwise specified.

(XIII) WEIGHING AND SHIPPING

Weight Paid for.

280. The payment for pound price contracts shall be based on the

scale weight of the metal in the fabricated structure, including field rivets

shipped. The weight of the field paint and cement, if furnished, boxes

and barrels used for packing, and material used for staying or supporting

members on cars, shall be excluded.

Variation in Weight.

281. If the weight of any member is more than 2^ per cent, less

than the computed weight, it may be cause for rejection.
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282. The greatest allowable variation of the total scale weight of

any structure from the weights computed from the approved shop draw-

ings shall be 1^ per cent. Any weight in excess of V/i per cent, above

the computed weight will not be paid for by the Company.

Computed Weight.

283. The weight of steel shall be assumed at 0.2833 pound per cubic

inch.

284. The weights of rolled shapes, and of plates, up to and including

36 inches in width, shall be computed on the basis of their nominal

weights and dimensions, as shown on the approved shop drawings, de-

ducting for copes, cuts and open holes.

285. Tlie weights of plates wider than 36 inches shall be computed

on the basis of their dimensions, as shown on the approved shop drawings,

deducting for cuts and open holes. To this shall be added one-half of

the allowed percentages of overrun in weight given in Section 199.

286. The weight of heads of shop-driven rivets shall be included in

the computed weight.

287. The weights of castings shall be computed from the dimensions

shown on the approved shop drawings, with an addition of 10 per cent.

for fillets and overrun.

Weighing of Members.

288. Finished work shall be weighed in the presence of the Inspector,

if practicable. The Contractor shall furnish satisfactory scales and do

the handling of the material for weighing.

Marking and Shipping.

289. Members weighing more than 5 tons shall have the weight

marked thereon. Bolts and rivets of one length and diameter, and loose

nuts and washers of each size, shall be packed separately. Pins, other

small parts, and small packages of bolts, rivets, washers and nuts shall

be shipped in boxes, crates, kegs or barrels, but the gross weight of any

package shall not exceed 300 pounds. A list and description of the con-

tained material shall be plainly marked on the outside of each package,

box or crate.

• 290. Long girders and trusses shall be so loaded and marked that

they may arrive at the bridge site in position for erection without turning.

291. Anchor bolts, washers and other anchorage or grillage materials

shall be shipped in time for them to be built into the masonry.

(XIV) SHOP PAINTING

Shop Cleaning and Painting.

292. Unless otherwise specified, steel work, after it has been accepted

by the Inspector and before leaving the shop, shall be thoroughly cleaned

and given one coat of approved paint, applied in a workmanlike manner
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and well worked into joints and open spaces. Cleaning shall be done with

steel brushes, hammers, scrapers and chisels, or by other equally effective

means. Oil, paraffin and grease shall be removed by wiping with benzine

or gasoline. Loose dirt shall be bnished off with a dry bristle brush before

the paint is applied.

Surfaces in Contact.

293. Surfaces coming in contact shall be cleaned and given one coat

of paint on each surface before assembling.

Erection Marks.

294. Erection marks shall be painted on painted surfaces.

Painting in Damp or Freezing Weather.

295. Painting shall not be done in damp or freezing weather except

under cover, and the steel must be free from moisture or frost wheA the

paint is applied. Material painted under cover in damp or freezing weather

shall be kept under cover until the paint is dry.

Mixing of Paint.

296. Paint shall be thoroughly mixed before applying, and the pig-

ments shall be kept in suspension.

Machine Finished Surfaces.

297. Machine finished surfaces of steel (except abutting joints and

base plates) shall be coated with white lead and tallow, applied hot as

soon as the surfaces are finished and accepted by the Inspector.

(XV) MILL AND SHOP INSPECTION

Facilities for Inspection.

298. Facilities for inspection of material and workmanship in the

mill and shop shall be furnished by the Contractor to the Inspectors, and

the Inspectors shall be allowed free access to the necessary parts of the

premises.

Mill Orders and Shipping Statements.

299. The Contractor shall furnish the Engineer with as many copies

of material orders and shipping statements as the Engineer may direct.

The weights of the individual members shall be shown.

Notice of Rolling.

300. The Contractor shall give ample notice to the Engineer of the

beginning of rolling at the mill, and of work at the shop, so that inspec-

tion may be provided. No material shall be rolled nor work done before

the Engineer has been notified where the orders have been placed.

Facilities for Testing.

301. The Contractor shall furnish test specimens as specified herein,

without charge; also all labor, testing machines and tools necessary to

make the specimen and full size tests.
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Inspector's Authority.

302. The Inspector shall have the authority to reject materials or

workmanship which do not come up to the requirements of these specifi-

cations ; but in case of dispute, the Contractor may appeal to the Engi-

neer, whose decision shall be final.

Rejections,

303. The acceptance of any material or finished members by the

Inspector shall not be a bar to their subsequent rejection, if found de-

fective.

304. Rejected material and workmanship shall be replaced promptly

ur made good by the Contractor.

(XVI) FULL-SIZE TESTS

FuU-Size Tests of Eye-Bars.

305. The number and size of the bars to be tested shall be stipulated

by the Engineer before the mill order is placed. The number shall not

exceed 5 per cent, of the whole number of bars ordered, with a minimum
of two bars on small orders.

306. The test bars shall be of the same section as the bars to be used

in the structure and of the same length if within the capacity of the test-

ing machine. They shall be selected by the Inspector from the finished

bars preferably after annealing. Test bars representing bars too long for

the testing machine shall be selected from the full-length bar material

after the heads on one end have been formed and shall have the second

head formed upon them after being cut to the greatest length which can

be tested. •

307. Full-size tests of eje-bars shall show a yield point of not less

than 29,000 pounds per square inch, an ultimate strength of not less than

54,000 pounds per square inch, and an elongation of not less than 10 per

cent, in a length of 20 feet measured in the body of the bar. The fracture

shall show a silky or finely granular structure throughout.

308. If a bar fails to meet the requirements of Section 307, two ad-

ditional bars of the same size and from the same mill heat shall be tested.

If the failure of" the first test bar is on account of the character of the

fracture only, the bars represented by the test may be reannealed before

tlie additional bars are tested.

309. If two of the three bars tested fail, the bars of that size and mill

heat shall be rejected.

310. A failure in the head of a bar shall not be cause for rejection

if the other requirements are fulfilled.

311. A record of the annealing charges shall be furnished the En-
gineer showing the bars included in each charge and the treatment they

receive.

312. Bars thus tested which meet the requirements of the specifica-

tions shall be paid for by the Company at the same unit prices as the

structures. Bars which fail to meet the requirements of the specifica-

tions, and all bars rejected as a result of tests, shall be at the Con-

tractor's expense.



Index to General Specifications for Steel Highway Bridges

Sections

Abutting joints 78, 265

Accessibility of parts 56

Access to premises 298

Accuracy of punching in reamed
work 241

" of reaming and drilling.... 243

Adjustable counters 60

Alternative loading on roadway.. 23

Ambiguity of stress 18

Analysis^check 175, 205
" —ladle 174, 204

Anchor bolts ; 152

Anchorage for towers 171

" material—shipping of. ...... 291

Angles—effective area of 59

" —end connection 114, 115
" —outstanding legs of 70

" —.shelf 114

Annealing 268, 269
" cast steel 202
" charge—record of 311
" eye-bars 268
" pins 276
" test specimens 185

Appeal in case of dispute 302

Area—bearing 46, 83

" of angles—effective 59

Assembling for drilling 246
" in shop 247
" before reaming 242
" riveted trusses 247, 248
" skew portals 248

Authority of inspector 302

Axle loads 24, 29

Bars—eye 157
" —lacing 71, 259
" —lacing, rounded 259

Base plates—planing of 277

Batter 166

Beams—floor 32, 33

Bearing area 83
" " —effective 46

" on masonry 150, 151
" surfaces 277, 278

Bearings—disc 96

" —hinged 96, 97

" —materials for 8

" and shoes 42

Bending—maximum 43

Bend tests 181 to 184 incl.,

194, 207, 210

Bents—single 164

" and towers 163

Blast protection plates 121

Sections

Boring eye-bars 267
" pins 271

" pin holes 270

Bolts 89

" —anchor 152

Bolting before riveting 247

Bolts in field connections 247
" —packing 289

" —turned 257

Bottom struts 165

Boxes—small parts shipped in... 280

Bracing 124 to 133 inch. 236
" and girder connections. 168, 169

" —design of 124, 125

" —lateral ,..40, 126, 127, 128

Braces—knee ^130, 131. 14S, 156

Bracing—portal and SAvay

129, 130, 131

Brand of manufacturer 200

Brackets—sidewalk 113

Bridges—types of 9

Burrs—removal of 244, 245

Calcvilation—dimensions for 11

Camber 15

1

Cantilevered sidewalk 30

Cap plates—planing of 277

Cast pedestals 278

Castings—weights of 287

Cast iron 220 to 227 incl.

" " —chemical composition 222
" " -j-classification 223

" —deflection tests 227

" —finish 221

" " —number of tests 226

" " —process of manufac-
ture 220

" " —tension tests 225

" _—test bar . 224

" —transverse tests 227

Cast steel 8, 201 to 219 incl.

" —analysis 204,205
" —annealed 202

" —bend test 207, 210

" " —chemical and physi-

cal properties 203
" " —defects minor 216

" —defective test speci-

men 212

" " —elongation modifica-

tion 213

" —inspection at foundry 218

" " —manufacture of 201
" —reannealing 214
" —retest 213, 214

" " —rejection 219

286



Index 287

Sections
Cast steel—test specimens

208, 209, 210
" —yield point 206

" " —tests, number of....

211 to 211 incl.

Caulking- 25.3

Causes for rejection 233, 239, 241

Check analysis 175, 205

Chemical requirements — cast

steel 20.3

Chipping 234

Connection angles—stringers 263

Cleaning—shop 292

Clean-out fixtures 119

Clearances 14, 15
" for pins 272

Classification of bridges 13

Classification of iron castings... 223

Class of work ". 231

Column facing 277

Combination of stresses 20

Combined stresses 50, 51

Company defined 1

Compression flanges 136, 137, 138

Compression members 69, 71

Computed weight 282 to 2S7 incl.

Concrete slab—wheel loads on... 31

Concrete reinforced 228

Connection angles—riveimg be-
fore facing members 277

Connections and bracing—girder

168, 169
" —eccentric 5S
" —field 248, 249
" —floor-beams 263
" —strength of 61

Continuous members 50

Contractor defined 1

Contact—cleaning surfaces in... 293

Corrosive influences 62

Counters 60

Conduits—electric 123

Cover plates—thickness of 69

Creosoted timber 109

Cross frames 132

Cross frames—intermediate 118

•Curbs 16

Dead loads—weights of materials 21

Defects 212
" —minor 216
" —surface 198

Definition of terms 1

Deflection tests of cast iron 227

Depth ratios 55
" for calculation 11
" of girders 167

Sections
Depressions 57

Design of bracing 124,125
" of plate girders 134

Details of design 53 to 98 incl.

Diagonal tension 43

Dimensions for calculation 11

Distribution of truck loads 26
" wheel loads... 31 to 35 incl.

Drains 119

Diaphragms 236

Disc bearings 96

Down spouts 119

Drain holes 57

Drawings—changes in 5

" to govern 3

" —material ordered prior to

approval of 7

" —proposals and 1 to 7 incl.

" —responsibility for 6

Drilled holes 238, 245, 246

Drilling—accuracy of 243
" after assembling 246
" through assembled parts.. 248

Driving nuts 279

Drifting 247

Dynamic effect of live load 19
" increment 36

Eccentric connections 58

Edge distances 65

Edges—planed 258

Effective area of angles 59

Effective bearing area 46

" diameter of rivets 47

Electric conduits 123

Elongation—modification of

179, 180, 213
" of tension test specimen... 196

End connection angles 114, 115

" of timber stringers.116, 117

Ends—expansion 92

" —forked 86

" of through girders 149
" —screw 90

" —upset 90

End reactions 35

" shears 35

" stiffeners 143

Engineer defined 1

Erection marks 294

Eye-bars 157, 266, 267
" " —annealing 26S
" " —accuracy of boring. . . . 267
" " —defects 266
" " -finish 266
" " —form of 266



288 Index

Sections

Eye-bars—full size tests of

305 to 312 incl.

" " —packing of 158

" " —number and size 305

" " —welding 266

Excess weight 282

Expansion 92

" bearings • 93, 94

" ends 92

" joints 120

F'acilities for inspection 298
" lifting span 160
" testing 301

Facing of abutting joints 265
" columns 277

floor beams, stringers and
girders 263

Failure of eye-bars in tests 309

Field connections 247, 248, 249
" " —responsibility for 6

" paint and cement 280
" connections—reaming 250
" rivets 255,256
" " —excess 255

" —selected 256

Fillers 85
" —fit of 260

Finish 234
" of members 264
" —iron castings 221
" of pins and rollers 273
" of steel castings 215, 216, 217

Fit of stiffeners 260

Fixtures—clean-out IIS

Flanges—compression . . .136, 137, 138

Flange plates 137
" protection 108
" rivets 140
" sections 135
" splices 141
" —tension 136

Floor—beam connections 112, 263
" members 110, 111
" system—formulas 33

Floor-beams 32, 33
" —facing of 263
" —spacing of 12

Floors 99 to 123 incl.

" —paved 100, 101, 102
" —types of 99

Forging of pins 276

Force—lateral 19, 38, 39, 40

F'orked ends 86

Formulas—impact 36

Form of viaduct 162

Fracture—character of 196, 197

Sections

Fracture of eye-bars 307, 308

Frames—cross 132

Full size tests of eye-bars
301, 305 to 312 incl.

Gas pipes 123

General features of design

8 to 18 inci.

" workmanship 232

Girder connections and bracing.

.

108, 169

Girders—depth of 167
" —facing of 263
" —loading and marking of. . 290
" —plate 134 to 152 incl.

" —spacing of 12
" —thickness of web plates.. 261
" —web plates 261, 262

Grade of timber 229

Gross weight of packages 289

Groups of trucks 25

Guard timber—wheel 106

Gusset plates 159
" " in through girders 148

Gutters 119

Half through trusses 155

Handling for weighmg material. 288

Heads of shop driven rivets 286

Heat treatment—cast steel 202

Hinged bearings 96, 97

Holes—drain 57
" —drilled 238,245
" —matching of 239
'* —punched 239, 240
" '—reamed 240, 244
" —sub-punched 240

Impact 19, 36, 37
" formulas 36

Inclined bearings . 97

Identification marks 200

Indirect splices 84

Inspector's authority 302

Inspector defined 1

Inspection—facilities for 298
" of steel castings 218

Intermediate cross frames 118
'* stiffeners 144 to 147 incl.

Invitation to bidders 2

Iron^cast 220 to 227 incl.

Joints—abutting 78. 265
" —expansion 120
" —painting 292
" —wearing surfaces of 120

Kinds of timber 230

Knee braces 130, 131, 148, 156

Lacing 73 to 77 incl., 236
" bars 71



Index 289

Sections

Lacing bars—rounded 259

Ladle analysis 174, 204

Laterals 133

Lateral forces 19, 38, 39, 40
" bracing 40, 126, 127, 128
" loads 19

" motion 94

Lanes of traffic—multiple 27
" width of 15

Length of spon—for calculation. . 11

Lifting span—facilities for 160

Lighting poles 123

Limiting thickness of metal G2

Lines of traffic 22

Live loads 13, 19, 22 to 35 incl.

Loading and marking girders. . . . 290

Loads 19 to 40 incl.

" —axle 23 to 29 incl.

" —dead 19. 21, 36, 37
" —distribution of. .31 to 35 incl.

" —impact 36, 37
" —lateral 19, 38, 39, 40

" —live 13, 19, 22 to 35 incl.

" on roadway—alternative.. 23
" on sidewalk 23
" —spacing of street railway

tracks 17
" —truck 22 to 27 incl.

" —uniform 23, 24, 25, 28, 29

." —wheel 23 to 29 incl.

Long rivets 67

Machine finished surfaces 297

Machines—testing 301

Marking 200
'• and shipping 289.290,291
" diagram for erection 250

Marks—erection 294

Masonry bearings 150, 151

" plates 161

" —planing 273
" and sole plates 170

Matching of holes 239

Match -marking 250

Material—handling for weighing. . 288
" orders 299
" —protection of 232
" —rejected 304
" —straightening 233
" —straightened at mill 198
" —weight of 21
" —weight of, packing and

supporting 280
" used 8

Materials 172 to 230 incl.

Maximum stress 27

Melt numbers 200

Sections
Members—compression 71

" —floor 110, 111
" —riveted 155
" —tension 72
" —weights of 299

Metal templates 249
Mill orders and shipping state-

ments 299
" and shop inspection

298 to 304 in'-l.

Mixing of paint 296

Modification in elongation. .. .179, 180

Motion—lateral 94

Multiple lanes of traffic 27

Nailing strips 107

Name plates 98

Net section defined 81, 82
" " at pins 80

Notice of rolling 300

Number of rivets 78
" of tests

194, 195, 196, 211 to 214 incl.

" of trusses 10

Nuts—driving and pilot 279

" —sleeve 91

" —standard 274

Orders—material 299

Outstanding legs of angles 70

Package 289

" —gross weight of 289

Packing—bolts, rivets, nuts and
washers

_.
289

" of eye-bars 158

Painting machine finished sur-

faces 297
" in damp or freezing weather 295
" —shop 292 to 297 incl
" suifaces in contact 247. 293

Paint—mixing of 296

Panel lengths 12

Parts accessible 56

Patented devices 4

Paved floors 100. 101. 102

Pavements 100, 101

Payment—based on scale weight 280
" for rejected bars 312

Pedestals and .shoes 8, 96, 277, 278

Permissible variation in weight
and thickness 199

Pilot nuts 279

Pin clearances 272
" —connected trusses—where

used 9

" holes—boring 270
" plates 83, 86



290 Index

Sections

Pins 87, 88

" and rollers 273
" —annealing 276

" —boring of 271

" —forging of 276

Pin holes—net section at 80

Pipes 123

Pitch of rivets 64, 68

Planing base and cap plates 277
" bearing surfaces 278
" pedestals 277, 278
" sheared edges 258
" sole and masonry plates.... 278

Plank floors 103 to 106 incl.

Plate girders 134 to 152 incl.

" " —design of 134
" —filler plates 260

" " —masonry and sole

plates 278
" —stiffeners 260

Plates—base and cap 277
" —^blast protection 121

" —flange 137
" —gusset 148,159
" —masonry 161,277,278
" —name 98

" —permissible variation 199
" —pin 83, 86

" —sole 97.151,278
" —splice 84

" —stay 71, 72
" —weights of 284,285

Pneumatic riveting 254

Pockets 57

Poles—lighting 123

Portal and sway bracing. 129, 130, 131

Process—manufacture of cast iron 220

" —manufacture of cast steel. 201
" —manufacture of structural

and rivet steel 172

Properties of cast steel 203

Protection of structural and
rivet steel 173

" of material 232

Proportioning of web members. . 48

Proposals 2

" and drawings 1 to 7 incl.

Punched holes 239, 240
" work 235,239,249

Punching—accuracy of 241

Railings 122

Ratios—depth 55

" —slenderness 53, 54

Reactions—end 35

Reamed work ..231," 236, 237, 238, 242

Sections

Reamed work — accuracy of

punching 241

" holes 244
" for bolts 257

Reaming—accuracy of 243
" —after assembling 242
" to metal templates 249
" field connections 248

Re-cupping rivets 253

Re-entrant cuts 258

Reinforced concrete 228
" unit stresses. .44, 45

Removal of burrs 244, 245

Rejection 219, 303, 304
•' —causes for 233, 239, 241

Rejected bars—payment for 312
" material 304

Retest 196, 213, 214

Reversal of stress 49

Rivet heads 252
" steel 172. 173

Riveted trusses—where used 9
" " —assembling 248
" members 155
" half through trusses 9

Riveting 253, 254

Rivets 251, 252
" in angles—size of 66

" —condition of, when driven 253

" —defective 253
" —driving 254
" —driven by power 254
" —effective diameter 47

" at ends—pitch of 68
" —field 255. 256
" —finish 253
" —flange 140
" —heads of shop driven 286
" —heating 253
" —long 67

" —removal of loose 253

" —number of 78

" —packing 289

" —pitch of 64

" —re-cupping 253
" —size of 63, 251

Roadway—alternative loading on 23
" —width of defined 15

Rockers 93

Rolled beams—where used 9

Rollers 93. 95

" and pins 273

Rolling—notice of 300

Scales 288

Scale weight 280, 282

Screw ends 90



Index 291

Sections

Screw threads 274

Scuppers • 119

Secondary stresses 52

Sections—flange 135

Shapes and plates—weights of. . 284

Sheared edges—planing of 258

Shearing 234

Shear—maximum 43

" —transverse 40

Shears—end 35

Shelf angles 114

Shipping anchorage material.... 291

" and marking 289, 290, 291

" reamed part.? 242

" statements and mill orders. 299
" and weighing 280 to 291 incl.

Shoes and bearings 42
" " pedestals 8, 90

Shop assembling 247
" cleaning 292

" drawings 5, 6, 7

" fits—responsibility for 6

" and mill inspection

._
298 to 304 incl.

" painting 292 to 297 incl.

Sidewalk brackets 113

" —cantilevered 30

" —uniform load on 23

Single bents 164

Size of rivets 63, 251

" " " in angles 66

Skew portals—assembling 248

Sleeve nuts 91

Slenderness ratios 53, 54

Small parts shipped in iDOxes.... 289

Sole plates 97, 151

" planing 278
" and masonry plates 170

Spacing of floor-beams 12
" street cars 29

" tracks 17

" trucks 25
" " trusses and girders. 12

Span—length for calculation 11

Specimen tension tests of eye-

bar material 176

" —form of test

185 to 193 incl.. 208, 209, 210

Specifications—timber 229

Splice plates 81

" —fit of 260

" in web plates 202

Splices 78, 79

" —indirect 84

" —web 142

Sections

Stay plates 236

Steel—cast 8, 201 to 219, incl.

" —cleaning and painting.... 292
" —weight of 283

Stiffeners—end 143
" -fit of 260
" —fillers under 260
" —intermediate. .144 to 147, incl.

Straightening material 233

Strength of connections 61

Street cars—spacing of 29

" railway loads 28, 29
" " —stringers 114

Stress—ambiguity of 18

" —combined 20

" —reversal 49

" —sheets 5

Stresses—combined 50, 51

" —secondary 52

" —formulas for unit 41

" —maximum 27

" —unit, for reinforced con-

crete 44

" —unit, for timber 45

Stringer frames 118

Stringers 32 to 35, incl.

" —facing of 263
" —street railway 114

Strips—nailing 107

Structural steel ...8. 172 to 200, incl.

Struts—bottom 165

Sub-punched and reamed holes.

.

237, 240, 241

Surface defects 198

Surfaces in contact 293
"

.—painting 247

Stay plates 71, 72

Sway and portal bracing
129, 130, 131

Tension tests 185 to 193, incl.

" —diagonal 43
•' flanges 136

" members 72, 265
" tests, cast iron 225

Test bars 305, 306
" —cast iron 224

" specimens 185, to 193, incl.

" " —annealing of 185
" —defective 195
" —form of . .185 to 193, incl.

" " —rivet bars 193

Testing—facilities for 301
" machines 301
" machines—speed of ....17S, 206

Te.st.s—cast iron 224 to 227, incl.

" —deflection .' 227
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Sections

Tests—full size 305 to 312 incl.

" —number of 194 195,

196, 211 to 214, incl., 226
" —transverse 227

Templates—metal 249

Timber 229. 230
" —creosoted 109
" —grades of 230
" —kinds of 230
" —specifications for 229
" stringers—end connections

116, 117
" —unit stresses for 45

Threads—screw 274

Through gieders—ends of 149

Thickness of cover plate 69
" " metal—limiting ... 62
" " web plates 139

Towers—anchorage for 171
" and bents 163

Tracings—property of company. . 5

Tracks—spacing of 17

Traffic-lane of, width 15
" —lines of 22
" —multiple lanes of 27

Transverse tests—cast iron 227
" shear 40

Trolley wire supports 123

Truss—type of 153

Trusses 153 to 161 Incl.

Trusses—loading and marking... 290
" —number of 10
" —spacing of 12

Turned bolts 257

Truck and uniform loads 23, 24
" loads—distribution 26
" load—specified 24

Trucks—groups of 25
" —spacing of 25

Type of truss 153

Types of bridges 9

" of floors 99

Uniform loads 24
" and truck loads 23, 24
" load on sidewalk 23

Unit stresses—formulas 41
" " and proportioning of

parts 41 to 52 incl.

" " for reinforced concrete 44

Sections
Unit stresses for timber 45

Uplift 39

Upset ends 90

Utilities 123

Variation in weight 281, 282
" " " and thickness

permissible... 199

Viaduct—form of 162

Viaducts 162 to 171 incl.

Water pipes 123

Washers 257

Wearing surfaces of joints 120

Weather—painting in damp and
freezing 295

Web members 48
" plates 261, 262
" " —thickness 139
" splices 142

Weighing and shipping

280 to 291 incl.

" of members 288

Weight—computed... 282 to 287 incl.

" of castings 287
" —excess 282
" paid for ^ 280
" —scale '.

282
" of shapes and plates 284
" " steel 283
" —variation in 281, 282

Weights—marked 289
" of materials 21
" " members 299
" " wide plates 285

Welds 275

Welding eye-bars 266

Wheel guard timber 106
" loads 26
" " on concrete slabs 31
" " —distribution of

32 to 35 incl.

Width of roadway 22
" " " —defined 15

Workmanship
215, 216, 217, 231 to 279 incl.

" —class of, and finish at

foundry 215, 216, 217
" —general 232

Yield point 177. 206
" —eye-bars 307



Appendix E

(5) ELECTRIC WELDING OF CONNECTIONS IN STEEL
STRUCTURES

Thomas Earle, Chairman, Sub-Committee; A. W. Carpenter, R. P. Davis,

W. F. Rech, G. E. Tebbetts, J. A. L. Waddell, W. M. Wilson.

During the past four years a large amount of structural steel has

been electrically welded. The greater part of this work may be grouped

in three classes: (1) tanks, gas holders, boilers, etc.; (2) ship work;

(3) buildings and bridges. Two methods of electric welding have been

used—Resistance Welding and Arc Welding.

Resistance Welding

In Resistance Welding, the parts to be united are placed in contact,

a current is passed through the parts heating them at the contact surfaces,

and the pieces are then pressed together. The heat and the pressure cause

the parts in contact to be welded over a certain area. Several types of

machines have been designed for welding of this kind; one type being

somewhat similar to the ordinary power machine used in driving rivets.

The machine grips the parts to be welded between electrodes which

force the parts together under pressure. The current is then turned on

and the material brought to a welding heat, which, together with the

pressure, makes a spot weld uniting the adjacent parts of the material

in the form of a small cylinder integral with the material of the connected

parts. This is the method of spot welding. It has not been much used

for steel structures.

Recently experiments have been made in welding structural members

by Resistance Welding, and while a full report has not been published as

to the results of these experiments, preliminary reports indicate that satis-

factory results can be obtained by this method.

Arc Welding

Up to the present time the method most used for welding structural

steel has been Arc Welding. In this method an electric circuit is formed

between the carbon or graphite electrode and the two pieces of sleel

which are to be welded by bringing them together. The arc is then

formed by withdrawing the electrode a short distance from the steel.

This method can be simplified by using the welding wire or rod as one

electrode, the wire or rod taking the place of the carbon or graphite

electrode. In this case the welding wire or rod melts and is fused with

the molten steel of the parts to be welded.

Either direct or alternating current can be used for arc welding.

Direct current usually has been employed for steel structures.

For welding steel up to about J/2 inch in thickness, a current of 100

to 150 amperes can be used, though higher amperage gives better results

Electrodes vary in diameter from % inch to 54 inch. They may be bare

293
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wire or may be covered with a flux. They may be made of pure iron

or with small proportions of carbon and manganese. Smaller proportions

of phosphorus, sulphur and silicon may be added to the iron. On ac-

count of the oxidation which occurs when fused metal is deposited in

the weld, flux covered welding wires are being used, as the flux covering

forms a coating which prevents oxidation of the fused metal.

Bt,Bd or E^hcfrodenafaria.!-

daad or EIIiictrod<b nafcn'al

rtlain nafcrial

7 1

de.ad or Elzctroda riaicnal'

-Baad or Elccfrode nafzr/sU

Fig. 1. Samples of Splices—Electric Arc Welds.

Good results have been obtained in arc welding of structural steel for

the various kinds of structures included in the classes mentioned above.

Pressure tanks are very largely being constructed by arc welding, this

method being found more satisfactory than riveting. One ship has been
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constructed by the use of arc welding throughout and has been in service

for at least three jears. The electric welding of structures in classes 1

and 2 is of general interest, showing in some cases the particular success

of the method, and in others the extent to which it has been applied. We
are particularly interested in the structures included in class 3. Up to

the present time the structural steel for these structures has been fabri-

cated by arc welding. The results which can be obtained by arc welding

are very largely dependent upon the skill of the welder, and this work

should be performed only by skilled operators. The art has, however,

progressed sufficiently for us to know what conditions are necessary to

obtain satisfactory results, and when these conditions prevail and the

work is done by a good welder, satisfactory welds should be obtained.

Unfortunatel}', the strength of the weld cannot at the present time be

positivel)' determined by an inspector. However, an experienced man
can determine in a general way, by inspection, whether or not the weld is

a good one. Fig. 1 shows an arc-welded joint.

The strength of the joint is dependent upon the area of the bead

and the strength of the welding material. Tests indicate that this welding

material has an average ultimate strength in shear of about 36,000 pounds

a sq. in. A safe working stress would therefore be about 9,000 pounds a

sq. in.

The more important steel structures included in class 3, which have

been constructed by electric welding, are listed below

:

Stables for Olympia Horse Show, England, 1920.

Mill building for the Stelfast Wheels, Ltd., Brixton, England.

Extension to factory building at Stoke-on-Trent, England.

Steel mill building with 40 ft. span, central truss and two wing

bays 15 ft. wide, Tottenham, London.

Building on India Street, Charing Cross, Glasgow, Scotland, for

the Double Arc Electric Welders, Ltd.

Transmission line towers in Belgium.

New roof on gas-holder at Fitzroy, Australia.

Material shed at Brooklyn, N. Y.

Derrick boom, 90 ft. long in America.

Transformer tower and bridge connecting two buildings for the

General Electric Company, Schenectad}-, N. Y.

It is quite evident that sufficient progress in the welding of steel

structures has not yet been made to justify the American Railway En-

gineering Association in taking any action thereon at the present time.

It probably is advisable for this Committee to keep in touch with the

experiments that are being and will be made, so that the Association may
be kept informed of developments in the art.



296 Iron and Steel Structures

For those interested in further investigating the subject, reference

is made to the following articles

:

"Electric Welding in Building Construction."—Engineering, London,
England, May 14, 1920, page 654.

"The Electrically Welded Ship Fullager."—Engineering, London,
England, July, 1920, pages 25 and 26.

"Electrically Welded Steel Frame Building."—Engineering, London,
England, January 14, 1921, pages 55 and 56.

"Electrically Welded Structural Steelwork."—Engineering, London,
England, March 18, 1921, page 323.

"Electric Arc Welding in Steel Structures," by James Caldwell, M.
Inst. C. E.—Engineering, London, England, January 20, 1922,

pages 88, 89 and 90.

"Erects Electrically Welded Steel Structure in New York" by Robt.
V. Ficker.—Iron Trade Review, April 29, 1920, pages 1270 to 1272.

"E-rection of Steel Structures by Arc Welding," by H. N. Unland.

—

Proceedings of the Engineers' Society of Western Pennsylvania,
December, 1921, pages. 417 to 447, including discussion.

"The Arc Welding of Structural Steel," by E. S. Humphrys, Jr., The
Iron Age, May 25, 1922.

"Arc Welded Steel Building," by B. G. Tracy.—The Welding En-
gineer, May, 1922.

"New Roof on Gas-holder, Fitzroy, Australia."—Journal of the
American Welding Society, August, 1923.

"Welded Pressure Vessels."—Bulletin No. 5 of the American Welding
Society, June, 1923.



Appendix F

(9) INVESTIGATIONS AND TESTS OF I-BEAMS CON-
NECTED IN GROUPS BY DIAPHRAGMS AND BRACING,

FROM WHICH CONCLUSIONS MAY BE DRAWN
AND GOOD PRACTICE IN DESIGNING

ESTABLISHED

F. O. Dufour, Chairman, Sub-Committee; A. W. Carpenter, R. P. Davis,

W. R. Edwards, Robert Farnham, Albert Reichmann, F. E. Turneaure,

J. A. L. VVaddell, H. T. Welty, W. M. Wilson.

The Sub-Committee has given much study to the method of procedure

in making the tests. A carefully- developed program of tests has been

prepared, subject to such modification as the results of preliminary tests

may show to be desirable. It has been decided to proceed as soon as

materials can be obtained to carry out tests on sets of 15 ft. and 25 ft.

lengths. There are to he three sets of each length, consisting of 1, 2 and

3 beams, respectively.
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(11) COLUMN TESTS

P. B. Spencer, Chairman, Sub-Committee ; A. W. Carpenter, F. O. Dufour,

Thomas Earle, W. F. Rech, Albert Reichmann, H. N. Rodenbaugh,

O. E. Selby, F. E. Turneaure, W. M. Wilson.

The Committee has had some correspondence and interviews with

the Bureau of Standards, with a view to carrying to'completion the series

of tests which the Bureau had under way for the Committee a few years

ago, which tests were interrupted in 1916. No definite schedule has yet

been arranged. The Bureau has suggested an extensive program of

column research, indicating a desire for co-operation among diflferent

associations interested in the results. It is expected that a satisfactory

program will soon be arranged with the Bureau.
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REPORT OF COMMITTEE XVIII—ELECTRICITY

E. B. Katte, Chairman; D. J. Brumley, Vice-Chairman;
H. M. Bassett, R. Beeuwkes,
R. D. Coombs, J. C. Davidson,

J. H. Davis, J. V. B. Duer,
W. J. EcK, G. Eisenhauer,
F. D. Hall, J. L. Harper,
G. W. Kittredge, H. K. Lowry,
W. L. Morse, R. J. Needham,
A. E. Owen, • Martin Schreiber,

E. B. Temple, W. M. Vandersluis,
H. M. Warren, L. S. Wells,
S. Withington, Committee.

To the American Railway Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects

:

(1) Revision of Manual (Appendix A.)

(2) Electrical interference caused by propulsion circuits (Appendix

(3) The utilization of water power for electric railway operation

(Appendix C)
(4) Electrolysi's, collaborating with the American Committee on

Electrolysis (Appendix D.)

(5) Collaboration with the U. S. Bureau of Standards in the revision

of the National Electrical Safety Code (Appendix E.)

(6) Overhead transmission and distribution line construction for

railroad use, preparing plans and specifications for such construction

(Appendix F.)

(7) Assist Committee XVI—Economics of Railway Location (Ap-

pendix G.)

(8) Electric light, power supply and trolley line crossings of steam

railroads (Appendix H.)

(9) Specifications for Adhesive and Rubber Tapes (Appendix I.)

(10) Insulators, Knife and Snap Switches, with plans and specifica-

tions for standardizing these subjects (Appendix J.)

(11) Revision' of the tables showing Third Rail and Overhead Work-

ing Conductor Clearances (Appendix K.)

(12) Protection of Oil Sidings from Danger Due to Stray Currents

(Appendix L.)

Action Recommended

1. Insert in the Manual the Revised Tables Showing Third Rail

Clearances and Tables Showing Overhead Working Conductor Clear-

ances contained in Appendix K.

2. That the report on Electrical Interference in Appendix B be

accepted as progress and the subject continued.

Bulletin 262, December, 1923.
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3. That the report on Water Power in Appendix C be accepted

as a progress report and the subject continued.

4. That the report on Electrolj'sis in Appendix D be accepted as

information and the subject continued, with representation on the Ameri-

can Committee on Electrolysis without commitment to subscriptions or

dues.

5. That the report on Co-operation with the U. S. Bureau of Stand-

ards contained in Appendix E be accepted as information and co-opera-

tion be continued with the U. S. Bureau of Standards.

6. That the report on Overhead Transmission Line Construction in

Appendix F be accepted and that the Specifications for the Construction

of Overhead Electric Supply Lines for Railroad Use on Railroad Property

be tentatively accepted as recominended practice pending final revision

after the first year of their use.

7. That the report on Collaboration with Committee XVI—Economics

of Railway Location in Appendix G, be accepted as progress and the

subject continued.

8. That the revision of the Railroad Specifications for Electric Light,

Power Supply and Trolley Lines Crossing Railways be consolidated with

Subject 5—Co-operation with the U. S. Bureau of Standards.

9. That the report on Specifications for AdhesiVe Tape for General

Use for Electrical Purposes and the Specifications for Rubber Insulating

Tape in Appendix I be accepted as information and the subject continued.

10. That the Standard Specifications for Porcelain Insulators for Rail-

road Supply Lines as contained in Appendix J be tentatively accepted as

recommended practice pending final revisions after the first year of their

use.

11. That the report on Clearances for Third Rail and Overhead Work-
ing Conductors in Appendix K be accepted and the tables printed in the

Manual as information.

12. That the report on Protection of Oil Sidings from Danger Due
to Stray Currents in Appendix L be accepted as information and the

subject continued.

Recommendations for New Work
1. Revision of the Manual.

2. Continue the study on Electrical Interference caused by propulsion

circuits, including recommendations for eliminating interference with

signal, telephone and telegraph lines caused by propulsion circuits and

adjacent transmission lines. Continue representation on the American

Committee on Inductive Co-ordination and collaborate with the ap-

propriate committees of the Telegraph and Telephone Section and with

the Signal Section with the view of submitting a Joint Report to the

American Railway Association.

3. Continue the study and report on Utilization of Water Power for

Electric Railway Operation with particular reference to the future de-

velopments of water power from the Saguenay and the St. Lawrence

Rivers.
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4. Continue collaborating with the American Committee on Electroly-

sis retaining membership thereon, but without committing the Associa-

tion to subscriptions or dues until approval by the Board of Direction.

5. Continue collaboration with the U. S. Bureau of Standards in the

revision of the National Electrical Safety Code and other codes of similar

character. Continue the study of Electric Light, Power Supply and Trol-

ley Lines Crossing Railways with the view of keeping the Association

informed with regard to changes which may be desirable in the adopted

specifications, to make them conform more nearly with the requirements

of Part 2 of the National Electrical Safety Code prepared by the U. S.

Bureau of Standards and with the requirements of Public Service Com-
missions an dother regulatory bodies in various States. Continue the

State Representatives and their Alternates.

6. Continue the study and report on the Specifications for the Con-

struction of Overhead Electric Supply Lines for Railroad Use on Railroad

Property, collaborating with the appropriate committees of the Signal

Section and the Telegraph and Telephone Section, with the view of sub-

mitting joint specifications to the American Railway Association.

7. Continue the study and report on Economics of Railway Location

as affected by electric operation, co-operating with Committee XVI

—

Economics of Railway Location.

8. Continue the subject of Specifications for Adhesive Tapes with

the view of recommending any changes or modifications which may be

required therein to maintain the specifications in conformity with similar

specifications of the American Society for Testing Materials.

9. Continue the study and report on Specifications for Porcelain

Insulators for Railroad Supply Lines, collaborating with the appropriate

committees of the Signal Section and the Telegraph and Telephone Sec-

tion with the view of submitting joint specifications to the American

Railway Association.

10. Defer further revision of the tables showing Third Rail Clear-

ances and tables showing Overhead Working Conductor Clearances con-

tained in this year's report, for two years.

11. Continue the subject of Protection of Oil Sidings from Danger

Due to Stray Currents with the view of keeping up to date the Associa-

tion's Rules for such protection, co-operating with appropriate committees

of other interested Associations.

Respectfully submitted.

The Committee on Electricity,

By Edwin B. Katte, Chairman.
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Appendix A

(1) REVISION OF MANUAL

G. W. Kittredge, Chairman, Sub-Committee; E. B. Temple, W. J. Eck,

J. H. Davis, W. L. Morse, A. E. Owen.

Recommendation

That there be inserted in the Manual the revised Tables showing

Third Rail Clearances and Tables showing Overhead Working Conductor

Clearances, contained in Appendix K,

Appendix B

(2) ELECTRICAL INTERFERENCE

J. C. Davidson, Chairman, Sub-Committee; J. V. B. Duer, R. Beeuwkes,

W. M. Vandersluis, S. Withington, E. B. Katte.

The President of the American Railway Association has accepted the

invitation of Mr. Bancroft Gherardi, Vice-President of the American

Telephone & Telegraph Company, to send six Representatives to co-operate

with the Telephone and Telegraph Companies, the National Electric Light

Association and the American Electric Railway Engineering Association,

in the formation of an American Committee on Inductive Co-ordination,

with the view of establishing common practice and general rules with

regard to the mitigation of inductive interference. The following Repre-

sentatives were appointed by the several Sections, approved by the Presi-

dent and Mr. Gherardi notified of their readiness to serve

:

Construction and Maintenance Section:

E. B. Katte, Chief Engineer Electric Traction, New York Central

Railroad, New York City.

Electrical Section:

J. V. B. Duer, Electrical Engineer, Pennsylvania System, Altoona, Pa.

J. C. Davidson, Engineer Electric Traction, Norfolk & Western Rail-

way, Bluefield, W. Va.

Telegraph and Telephone Section:

L. Behner, Assistant Superintendent Telegraph and Signals, Penn-

sylvania System, Pittsburgh, Pa.

W. A. Jackson, Assistant Superintendent Telegraph, Michigan Cen-

tral Railroad, Detroit, Mich.
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Signal Section:

W. M. Vandersluls, Electrical Engineer, Illinois Central Railroad,

Chicago, 111.

The Committee on Electricity has deferred further study of the sub-

ject of electrical interference pending the work of the Joint Committee.

Recommendation

It is recommended that the subject be continued and that the activity

of the Committee for the present be confined to work in connection with

the American Committee on Inductive Co-ordination.

Appendix C

(3) WATER POWER
W. L. Morse, Chairman, Sub-Committee; J. L. Harper, H. M. Bassett,

J. C. Davidson, G. Eisenhauer, R. J. Needham.

During the past year members of the Committee visited the water

power sites along the St. Lawrence River. There is, however, little that

can be added to the joint report of the two Governments. Water power

developments are contemplated along the Saguenay River, as well as at

various points on the St. Lawrence River. A further consideration of

water power sites on these rivers will be reviewed in a later report.

Recommendation

That the report be accepted as progress and that the subject be con-

tinued with particular reference to a report on the future developments

oi water power on the St. Lawrence and Saguenay Rivers.

Appendix D

(4) ELECTROLYSIS
Martin Schreiber, Chairman, Sub-Committee; W. M. Vandersluis, E. B.

Katte.

A meeting of the American Committee on Electrolysis was held in

Chicago, on October 22, and most of the member Associations were repre-

sented. This was the only meeting held in 1923. It was the concensus

of opinion of those present that the Committee should be kept in existence

and that the Research Sub-Committee should continue its work. No
definite program or budget was presented. The Chairman was authorized

to ascertain officially from each of the member organizations if they

desired to continue participating in this work and what financial support

they will give.

Recommendation

The Committee on Electricity recommends that representation on the

American Committee on Electrolysis be continued without commitment

as to subscriptions or dues until a definite program and budget is sub-

mitted to the Board of Direction for their action.
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Appendix E

(5) CO-OPERATION WITH THE U. S. BUREAU OF
STANDARDS

S. Withington, Chairman, Sub-Committee; L. S. Wells, J. H. Davis,

J. V. B. Duer, W. J. Eck, W. L. Morse.

The Committee has been co-operating with the U. S. Bureau of Stand-

ards in the revision of the various parts of the National Electrical Safety

Code under the procedure of the American Engineering Standards Com-
mittee. The Representatives of the A.R.A. thus far appointed are as

follows

:

Part 2

Electrical Section^George Gibbs, Chief Engineer Electric Traction,

Long Island Railroad, New York City.

Construction and Maintenance Section—W. L. Morse, Special As-

sistant Engineer, New York Central Railroad, New York City.

Signal Section—G. H. Dryden, Principal Assistant Signal Engineer,

Baltimore & Ohio Railroad, Baltimore, Md.
Telegraph and Telephone Section—E. C. Keenan, General Superin-

tendent Telegraph, New York Central Lines, New York City.

Part 4

Electrical Section—J. V. B. Duer, Electrical Engineer, Pennsylvania

System, Altoona, Pa.

Alternate—S. M. Viele, Assistant Engineer, Pennsylvania System,

Altoona, Pa.

Construction and Maintenance Section—E. B. Katte, Chief Engineer

Electric Traction, New York Central Railroad, New York City.

Alternate—W. G. Carlton, Superintendent of Power, New York
Central Railroad, New York City.

Telegraph and Telephone Section—H. A. Shepard, General Superin-

tendent Electric Transportation and Commerce, New York, New
Haven & Hartford Railroad, New Haven, Conn.

Signal Section—H. G. Morgan, Signal Engineer, Illinois Central Rail-

road, Chicago, 111.

Alternate—J. B. Lamb, Signal and Electrical Engineer, Southern

Railway, Charlotte, N. C.

Parts 1 and 3

The U. S. Bureau of Standards desire to revise Parts 1 and 3 and

the matter has been referred to the A.E.S.C.

The Representatives of the A.R.A. for the revision of Part 2 met on

July 19, 1922, and organized by appointing E. C. Keenan, Chairman ; sub-

sequent meetings have been held throughout the year. Thus far (Novem-
ber 30, 1923), the Sectional Committee has held but one meeting (Novem-
ber 2, 1922) at the Bureau of Standards in Washington. At this meeting

an Executive Committee was appointed with Dr. M. G. Lloyd, of the U, S.
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Bureau of Standards, as Chairman, and George Gibbs was appointed the

Representative of the A.R.A. This Committee has held meetings on No-
vember 2 and November Zl , 1922, and June 5, 1923. Various Sub-Com-
mittees have been formed, the Representatives of the A.R.A. thereon being

as follows

:

Sub-Committee on Clearances—E. C. Keenen.

Sub-Committee on Strength of Materials-—W. L. Morse.

Sub-Committee on Underground Construction—C. A. Plumly.

Sub-Committee on Relative Hazard—-George Gibbs.

Sub-Committee on Insulators—Sidney Withington.

Alternate— F. D. Hall.

Sub-Committee on Antenna—J. H. Davis.

Sub-Committee on Strength of Construction—\V. L. Morse.

SulvCommittee on Form and Arrangement—G. Eisenhauer.

Alternate—J. T. Seavcr, Assistant Engineer, New York Central Rail-

road, New York City.

The work of the various Sub-Committees is progressing slowly, but

this perhaps cannot be avoided because of the involved procedure and the

large numbers of organizations affected. More progress, however, is ex-

pected within the next few months.

Recommendation

Continue collaboration with the U. S. Bureau of Standards in the

revision of the National Electrical Safety Code and other codes of simi-

lar character.
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(6) OVERHEAD TRANSMISSION LINES

L. S. Wells, Chairman, Sub-Committee ; R. D. Coombs, G. Eisenhaucr,

F. D. Hall, R. J. Needham, S. Withington, J. L. Harper.

The Committee submits a tentative Specification for the Construction

of Overhead Electric Supply Lines for Railroad Use on Railroad Prop-

erty. It is expected that revisions will be necessary, but it is thought that

a year's use by the members of the Association will bring out more advan-

tageous changes than if the specification remains solely in the hands of

the Committee during the tentative period. It is the intention next year

to prepare a supplemental specification to cover the joint use of poles by

signal, communication and power circuits. Also, to describe maintenance

methods in an Addendum. The Committee will further confer with the

members of the appropriate committees of the Signal Section and the

Telegraph and Telephone Section with the view of submitting next year

for approval, a specification which is acceptable to all sections of the

American Railway Association.

Recommendation

The Committee recommends that the following Specifications for the

Construction of Overhead Electric Supply Lines for Railroad Use on

Railroad Property be accepted as tentative recommended practice pending

final revision and additions.
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Committee on Electricity

SPECIFICATIONS FOR THE CONSTRUCTION OF
OVERHEAD ELECTRIC SUPPLY LINES FOR
RAILROAD USE ON RAILROAD PROPERTY

(Approved by the Committee October 24, 1923)

GENERAL

1. Scope

These specifications describe the standard practices for the construc-

tion of electric power transmission and distribution pole lines, exclusive

of overhead contact wires.

2. Location

In laying out lines consideration shall be given to permanency of

location and to avoidance of railroad and highway crossings and un-

necessary corners.

Lines should ordinarily be located as close to the edge of the right-

of-way as will leave room for the proper use of side guys. Where, how-

ever, the right-of-way is exceptionally wide the line need not be placed

along the extreme edge, but should preferably be located a sufficient

distance from the nearest track to provide ample clearance in the case of

overturning.

The greatest practicable separation should be maintained from all

communication lines (telegraph, telephone and signal). In general it is

desirable to place supply lines on the opposite side of the right-of-way

from communication lines.

Lines should be so located as to permit an unobstructed view of

signals, signs, etc.

3. Relative Levels

In general, circuits shall be arranged in the order of their operating

voltages, conductors of the greatest voltage occupying the highest posi-

tion, with the exception of trolley feeders which may occupy the lowest

position.

4. Inverted Levels

Where circuits of lower voltage must of necessity occupy upper

positions, their mechanical construction shall equal that required for

circuits of higher voltage below them.
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5. Fire Hazard

Poles shall be located as far as practicable from inflammable struc-

tures. The space around poles should be free from underbrush, grass or

other inflammable material.

6. Tree Trimming

Where trees exist near the conductors they shall be trimmed so

that neither the movement of the trees nor the swing or sag of the con-

ductors will cause contact.

Overhanging or decayed trees endangering the line should be re-

moved.

7. Protective Coating

Steel poles, towers or supporting structures, bolts, nuts, washers, guys,

anchor rods and similar parts of material subject to rapid corrosion

under prevailing conditions shall be protected by galvanizing, painting

or other treatment which will efifectively retard corrosion. Parts shall

be thoroughly cleaned at the shop before treatment.

(a) Galvanizing shall be in accordance with A.R.E.A. Specifications

for Galvanizing.

Material to be galvanized shall be drilled or punched before galvan-

izing.

(b) An approved paint shall be used and painting shall consist

of one shop coat on contact surfaces before assembling, one complete shop

coat and one or more complete field coats after erection. Before painting

in the field, the surface shall be thoroughly cleaned, and worn or defaced

spots, field rivets and bolts shall be touched up. No painting shall be done

on frosted or Avet surfaces.

8. Guards and Warning Signs

(a) Supporting structures and guys exposed to traffic or damage

which will materially aflfect their strength shall be protected by suit-

able guards, preferably painted white.

(b) Warning signs shall be provided where local conditions re-

quire their use.

9. Types of Construction

These specifications provide for two types of construction, namely,

Type I and Type II.

These types differ only in the allowable unit stresses as specified in

Section 65.

10. Type I Construction

Type I construction shall be used for lines where the voltage of con-

ductors exceeds 750 volts (440 volts to neutral or ground) and located as

follows

:
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(a) Paralleling railroad tracks or their associated wire lines and
within fouling or striking distance in case of overturning.

(b) Adjacent to highways.

(c) At station grounds.

11. Type II Construction

Type II construction may be used for lines of any voltage where lo-

cated beyond fouling or striking distance from the railroad tracks or

their associated wire lines and for any lines wherever located having a

voltage between conductors of less than 750 volts (440 volts to neutral or

ground).

12. Construction at Railroad Crossings and Crossings of Communica-
tion Lines

At railroad crossings and crossings of communication lines, construc-

tion, inclusive of clearances,' should conform to the Railroad Specifications

for Electric Light, Power Supply and Trolley Lines Crossing Railways.

Clearances

13. Clearance from Tracks

Poles shall preferably be set so that the minimum horizontal clear-

ance of any pole, guy or other attachment will be 10 ft. from the gauge

line of the nearest main track rail. In special cases poles may be set

and guys placed with a minimum horizontal clearance of 8 ft., provided

that the lowest conductor or similar attachment to a pole with a horizontal

clearance of less than 8 ft. shall be, at 60 deg. F., not less than the fol-

lowing height above the top of rail

:

Conductors volts to 750 volts 27 ft.

Conductors 750 volts to 7500 volts 28 ft.

Conductors over 7500 volts 28 ft. plus 0.1 ft. for each
1000 volts in excess of

7500 volts with a mini-
mum of 30 ft.

At sidings, poles may be set at a minimum horizontal clearance of

7 ft. from the gauge line of the nearest track rail, provided the conductors

and attachments having a horizontal clearance of less than 7 ft, from the

nearest track rail conform in height to the values given in the preceding

paragraph.

Note.—In exceptional cases where the above horizontal clearances

cannot be secured, poles and attachments may be placed closer to the

nearest track rail than specified above, provided they are outside the stand-

ard clearance diagram of the railroad, and provided the conductor clear-

ances are not less than specified in the first paragraph of this section.

14. Clearance from Ground

The minimum clearance from ground, under conditions of rnaximum
sag, shall be not less than specified in the following table;
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Clearance for the Several Groups

Guys, Spans, Light-
ning Protection 750 Volts
Wires, Messengers, up to

Lines Less Than 7500 Volts
Nature of Crossing 750 Volts to Ground to Ground

Crossing or along streets or alleys in urban
districts or crossing streets or roads in

rural districts 18 ft. 20 ft.

Crossings above spaces or ways accessible

to pedestrians only 12 ft. 15 ft.

Above ground of right-of-way 10 ft. 13 ft.

For voltages in excess of 7500 volts add to the above clearance 0.1 ft.

per 1000 volts in excess of 7500 volts.

15. Horizontal Clearances from Paralleling Lines

Where practicable, the horizontal clearance from a paralleling line of

another class shall be not less than the height of poles of the taller line

or the lines shall be on the opposite sides of the right-of-way.

In case such separation cannot be obtained, the circuits of the higher

voltage class shall be attached to their supporting structures at a higher

level than those of the associated line.

16. Clearance from Trees

A clearance of at least 4 ft. from trees and underbrush shall, where

practicable, be provided for all wires and cables. The clearance shall not

be less than 2 ft.

17. Clearance from Buildings

Conductors should be so arranged and maintained as to hamper or

delay firemen as little as possible in the performance of their duties.

(a) Clearance from Face of Buildings.—Conductors, unless in

grounded metal conduit or grounded metal sheathed cables, shall have a

clearance from the face of buildings of not less than 6 ft. plus 0.1 ft. for

each 1000 volts in excess of 7500 volts.

(b) Clearance of Lines Over Buildings and Bridges.—Conductors, un-

less in grounded metal conduit or grounded metal sheathed cables, crossing

over buildings should preferably have a minimum clearance of 10 ft., and

crossing over liridges 8 ft. plus 0.1 ft. for each 1000 volts in excess of

7500 volts, in addition to the requirements of Section 14.

18. Clearance from Bridge Abutments

(a) The clearance between any conductor and the face of abutment

shall be not less than 3 ft. for steel bridges or other bridges with accessible

wing walls, or 1 ft. for brick, stone or concrete bridges with inaccessible

wing walls or without wing walls, but in no case shall the clearance be-

tween any conductor and the face of an abutment be less than that re-

quired in Section 19, except that conductors as covered in (b) below may
be attached directly to the face of an abutment not less than 2 ft. below

the elevation of the bridge structure and they shall provide clearance for

pedestrians, vehicles, etc., as may be required.
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(b) Insulated conductors beneath bridges should preferably be in-

stalled in metal conduit or armor or metal sheath cable. The conduit or

messenger (if any) and the armor or metal sheath of the cable shall not

be in metallic contact with the bridge structure and shall be permanently

and effectively grounded. The insulation of such conductors shall be

capable of withstanding at least twice the normal line voltage between

any two conductors or between any conductor and the sheath or armor.

If such conductors are attached to the bridge supports they shall be sup-

ported in an approved manner with insulator pins permanently and ef-

fectively grounded independently of the bridge structure. The bridge

structure itself shall be permanently and effectively grounded.

19. Clearance from Bridge Structures

The clearance between any conductor attached to the bridge In open

construction and any portion of the structure shall preferably be not less

than the following:

Nominal Operating Voltages
Exceeding Not Exceeding Clearances

2,500 1 ft.

2,500 5,000 2 ft.

5,000 7,000 3 ft.

7,000 14,000 5 ft.

14,000 27,000 7^ ft.

27,000 35,000 9 ft.

35,000 12 ft.

Where conductors in open construction are not attached to the struc-

ture, the minimum clearance in any direction from the bridge structure

shall be 3 ft. for voltages not exceeding 7500 volts. Such clearances of

conductors of greater voltages shall conform to the above table.

20. Canals, Creeks and Navigable Streams

The clearances of lines over canals, creeks and navigable streams will

depend on local conditions and shall be In compliance with Government

and local requirements.

21. Separation of Conductors at Supports

(a) The minimum separation, in any direction, at the point of sup-

port for conductors of different potential supported on insulators which

are not free to swing shall be not less than the sum of the following

quantities

:

One inch for each 30 ft. of the longer adjacent span.

One inch for each foot of normal apparent sag (60° Fahr. and

no wind).

Four-tenth inch for each 1000 volts In excess of 7500 volts

between conductors.

(b) In no case shall the separation be less than that shown in the

following table:
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Voltage Bclzvccn Conductors
Exceeding Not Exceeding Separation

7,500 12 in.

7,500 14,000 20 in.

14,000 27,000 30 in.

27,000 35,000 36 in.

35,000 47,000 45 in.

47,000 70,000 60 in.

70,000 60 plus 0.6 inch for each 1,000 volts

in excess of 70,000 volts.

Note.—Direct current railway feeders 4/0 or larger not exceeding

750 volts may have 6 in. separation.

(c) Where supported by insulators of the suspension type, the separa-

tion of conductors shall be increased so that one string of insulators may
swing transversely through an angle of forty-five degrees from the verti-

cal position, the other remaining stationary, without decreasing the separa-

tion in Paragraphs (a) and (b) above, measured at the point of con-

ductor attachments.

Note 1.—In long spans or where there is a wide disparity in size of

conductors, the clearances given above may be insufficient to give proper

separation in the center of the span and the clearances shall be increased.

Note 2.—The separations specified above do not apply to pole wiring.

22. Clearance of Conductors from Supports, Guy Wires, Trolley

Span Wires and Conductors of the Same or Other Circuits on the

Same Supports

(a) The clearance of conductors from the surfaces of poles or towers

shall be not less than a 5 in. plus J4 i". for each 1000 volts in excess of

7500 volts, except that conductors carrying not more than 300 volts may
be carried on one side of the pole on suitable metal brackets or racks

with a clearance of not less than 3 in.

(b) The clearance of conductors from surfaces of supports (except

surfaces of poles or towers) or from vertical or lateral conductors of the

same circuits shall be not less than 3 in. plus ^ in. for each 1000 volts in

excess of 7500 volts.

(c) The clearance of conductors from guy wires and trolley span

wires or from vertical or lateral conductors of other circuits shall be not

less than 6 in. plus four-tenths inch for each 1000 volts in excess of

7500 volts.

Note.—Where a conductor is supported by the span wire this clear-

ance is not required.

(d) Where suspension t\pe insulators are used and are free to swing,

the clearance requirements of (a), (b) and (c) above shall be maintained

with a transverse insulator swing of 45° measured from the vertical posi-

tion.

(e) The clearance of conductors from guy, trolley span, suspension

or lightning protection wires paralleling the line, shall be not less than

the separation required between any two of the line conductors, with

which such guy, trolley span, suspension or lightning protection wire is

immediatelj' associated.
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23. Side Clearance of Conductors of One Line from the Supports

of Another Line

(a) Where conductors of one line are carried near a supporting struc-

ture of a second line, and are not attached thereto, the clearance between

the conductors of the first line and any part of the suppoi-ting structures

of the second line shall be not less than three feet at 60° Fahr. and no

wind.

(b) In no case shall this clearance be less than the values in Section

21b plus 2 ft. increased by 2/10 ft. for each 10 ft. of the distance from

the nearest support of the lower line to a point in the lower line nearest

the nearer support of the upper line.

GRADING OF LINES

24. Grading

In general a line should follow the contour of the ground so that

poles may be uniform in length. Where the contour of the ground

changes abruptly or where it is necessary to change the level of the line

to clear trees, buildings or other obstructions or at crossings, the lines

shall be graded so as to avoid upward pulls. If it is impossible to avoid

heavy upward pulls special construction shall be used.

LOADING

25. General

(a) The district loading map (see Appendix reference) shows the

recognized division of the continental territory of the United States into

three districts known as Heavy, Medium and Light Loading districts

for the purpose of pole line construction. Other loadings may be used

where they better represent conditions in a particular locality. In arriv-

ing at an assumed loading, the experience of the railroad concerned.

Weather Bureau wind velocity records, local records of ice coating, direc-

tion of the line, direction of prevailing winds, shelter and such other modi-

fying features may be considered.

(b) In the calculation of stresses no reduction in assumed load shall

be made on account of deformation, deflection or displacement of any part

of the supporting structure, including the suspension insulators.

26. Heavy Loading on Wires and Cables

Heavy loading on wires and cables shall be the weight of the wire

or cable plus the weight of a coating of ice Yi in. in radial thickness

combined with a transverse horizontal wind pressure of 8 lb. per sq. ft.

on the projected area of the ice-covered wire of cable at 0° Fahr.

27. Medium Loading on Wires and Cables

Medium loading on wires and cables shall be the weight of the wire

or cable plus the weight of a coating of ice J4 i"- iri radial thickness

combined with a transverse horizontal wind pressure of 10 lb. per sq. ft.

on the projected area of the ice-covered wire or cable at 15° Fahr.
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Note.—'The weight of ice shall be assumed as 57 lb. per cu. ft. (0.033

lb. per cu. in.).

28. Light Loading on Wires and Cables

Light loading on wires and cables shall be the weight of the wire or

cable combined with a transverse horizontal wind pressure of 15 lb. per

sq. ft. on the projected area of the wire or cable at 32° Fahr.

29. Loading on Supports

On supporting structures having cylindrical surfaces, the wind pressure

per sq. ft. for heavy, medium and light loading shall be the same as

that specified in Sections 26, 27 and 28, respectively. On flat surfaces,

these wind pressures shall be increased by 60 per cent. On latticed

structures the wind pressure shall be taken on the actual exposed area

of one face, increased by 50 per cent. The total thus obtained for latticed

structures need not be considered in excess of that for a solid structure

of the same outside dimensions. In calculating the wind pressure, ice

covering on supporting structures may be neglected.

30. Vertical

The vertical loads upon poles, towers, foundations, crossarms, pins,

insulators and conductor attachments shall be their own weight plus the

superimposed weight which they support, including the wires and cables,

ice coated where specified, together with the effect of any difference in

elevation of supports.

31. Transverse

The transverse loading on poles, towers, foundations, crossarms, pins,

insulators and conductor attachments shall be that due to the horizontal

wind pressure specified for the district in Sections 26, 27 or 28 on the

conductors, ice covered where specified, the wind pressure on the struc-

tures themselves as specified in Section 29, together with any transverse

load due to a turn or angle in the line.

32. Longitudinal

(a) On anchor or dead end structures the longitudinal loading on

poles, towers, foundations, crossarms, pins, insulators and conductor

attachments shall be the total pull of all wires and cables supported, the

pull in each being taken as the tension therein when loaded as specified

for the districts in Sections 26, 27 and 28.

Where there is an unbalanced load due to any cause such as an un-

symmetrical arrangement of conductors which will cause torsional stresses

in excess of the stresses due to the longitudinal and transverse load speci-

fied, such conditions shall be taken into consideration and adequate pro-

visions made for them.

(b) On intermediate poles, towers, foundations, crossarms, pins, in-

sulators and conductor attachments the longitudinal loading requirement

may be neglected, provided the complete structure will meet the trans-

verse strength requirements if applied in any direction.
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Note.—In the case of flexible structures commonly known as A frames
the above requirement may be considered as being met longitudinally if all

structures between anchor structures are connected by an overhead ground
wire attached to each structure and capable of withstanding, without ex-
ceeding the allowable unit stress, a longitudinal loading equal to the trans-

verse loading.

WIRES AND CABLES

33. Conductor Sags

Wires and cables shall be strung with such sags as to withstand the

stresses due to the specified loading without exceeding one-half their ulti-

mate strength (see Appendix reference for sag data).

34. Material

Conductors should preferably be of copper, aluminum with or with-

out steel reinforcement, copper covered steel, or other material which will

not corrode excessively under the prevailing conditions.

35. Minimum Sizes

Conductor sizes shall be not less than specified in the following table:

(A.W.G. for copper and aluminum, Stl.W.G. for steel.)

Limiting Span Lengths in Feet
150 175 200 300 400 or

more
Medium or hard drawn copper or copper-

covered steel, bare 8 6 4 4 2

Medium or hard drawn copper or copper-
covered steel, insulated 8 6 4 2 2

Soft copper, insulated or bare 6 4 2

Note.—In heavy loading districts and for voltages above 7500 volts in

all districts the minimum size wire shall be No. 6 A.W.G. For voltages

under 750 volts and span lengths not exceeding 150 ft., No. 10 A.W.G.
hard drawn copper or copper-covered steel, either bare or insulated, may
be used.

150 Ft. Exceeding
or Less 150 Ft.

Galvanized steel, solid 6 4
Aluminum, steel reinforcement 2 1

Aluminum, without steel reinforcement 1

Galvanized steel, strand A in. dia. ^s in. dia.

36. Lightning Protection Wires

Lightning protection wires paralleling the line conductors shall meet

the minimum requirements for sag, material and size as specified in Sec-

tions 33, 34 and 35 for the conductors with which they are associated.

INSULATORS

37. Insulators

(a) Insulators shall be made of porcelain or other approved material

and shall conform to the A.R.E.A. Standard Specification for Porcelain

Insulators.

318]



Electricity 13

(b) Insulators or combinations of insulators shall have mechanical

strength adequate to withstand the loads specified without exceeding one-

half of their ultimate strength.

(c) Suspension insulators in strain position shall have one more unit

in each string than required by the provisions of Section 38.

(d) Where grounded metal pins are used, the insulators shall have a

rating 25 per cent in excess of the requirements of Section 38.

38. Flashover Voltage

(a) Insulators shall have an average fiashover voltage at a frequency

of 60 cycles per second of not less than the values shown in the following

table

:

Insulator of Flashover Voltage

Voltage of Supply Circuit
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INSULATOR PINS

40. Pins

(a) Material^lnsulator pins shall be of steel, wrought iron, malleable

iron or of locust or other equally durable wood. Iron and steel pins shall

be galvanized or otherwise protected from corrosion. Cast iron pin bases

may be used. Wood pins shall not be used where digestion or rapid de-

terioration occurs.

(b) Strength.

(1) Pins and conductor attachments shall withstand the transverse

loads specified in Section 31 without exceeding one-half of their ultimate

strength.

(2) Pins and conductor attachments shall withstand the longitudinal

loads specified in Section 32 without exceeding one-half of their ultimate

strength.

CROSSARMS

41. Wood Crossings

Wood crossarms shall be of sound timber; yellow pine, fir or other

equally suitable wood and have dimensions not less than 3x4 inches.

42. Steel Crossarms

Steel crossarms of construction similar to standard wood crossarms

shall be not less than 3x3x-]'l in. angle or a section of equivalent strength.

43. Strength of Crossarms

(a) Crossarms shall withstand the vertical loads specified in Section

30 without exceeding the allowable unit stresses specified in Section 65a.

(b) Crossarms shall withstand the longitudinal loads specified in Sec-

tion 32 without exceeding the allowable longitudinal unit stresses specified

in Section 65a.

44. Bracing

Crossarms shall be securely supported by bracing to safely carry the

loads to which they may be subjected in use, including the linemen work-

ing on them. Any crossarms shall be capable of supporting a vertical

load of 225 pounds at either extremity in addition to the weight of the

conductors.

45. Double Crossarms

At dead ends, corners, anchor points and unbalanced spans, double

crossarms shall be used.

46. Crossarm Attachment

Where wood poles are used each crossarm shall be attached with a

through bolt not less than 5^-inch in diameter and should be suitably

braced as described in Section 44. Double arms shall be fitted with

spacing bolts, pipe spacers, spacing blocks, plates or equivalent con-

struction. On steel poles or towers attachments of crossarms shall be

equivalent to the above.
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STRENGTH OF SUPPORTING STRUCTURES

47. Vertical and Transverse

Each support shall have strength adequate to withstand the loads

specified in Sections 30 and 31 without exceeding the allowable unit

stresses specified in Section 65-a and b.

48. Longitudinal

Intermediate structures shall have a strength adequate to withstand

without exceeding the allowable unit stresses for transverse load specified

in Section 65 (a) and (b) a longitudinal load equal to the transverse load.

49. Average of Three Poles

In special cases a pole not individually meeting the transverse

strength requirements may be placed in the line when reinforced by a

stronger pole on either side with tangent spans not exceeding 150 feet

if the average strength of the three poles meets the transverse strength

requirements and the weak pole has not less than 75 per cent of the

required strength.

50. Angles, Dead Ends, Anchor Points

(a) Where the line terminates or changes direction or has sub-

stantially unbalanced tension at any support, all parts of the supporting

structure, including foundations and guys, shall withstand the resultant

forces due to the combined loading specified in Sections 30, 31 and 32

(a) without exceeding the allowable stresses specified in Section 65.

(b) At intervals, preferably not in excess of 2,000 ft., suitable anchor

structures shall be provided.

WOOD POLES

51. Material

Poles shall be of chestnut, cedar or other selected material, reasonably

straight, peeled and free from defects which will decrease their strength

or durability. They shall have a nominal top diameter of not less than

7 inches except that for Type II a minimum of 6 inches is permitted.

52. Depth of Setting

Wood poles shall be set in the ground to depths not less than shown

in the following table

:

Length of Poles Depth in Feet
Feet In Earth In Rock
25 5.0 3.0

30 5.5 3.5

35 6.0 4.0

40 6 4.0

45 6.5 4.5

50 7.0 4.5

55 7.0 5.0

60 7.5 5.0

65 8.0 6.0

70 8.0 6.0

[321

A



16 Electricity

Where located in soft or swampy ground, the setting of poles shall be

suitably reinforced by setting in barrels of broken stone or gravel, or in

stone or timber footings or by other equally effective methods. Where
located in the side of banks or subject to washouts, foundations or pole

settings shall be given additional depth or be protected by cribbing or

riprap.

Where poles are subjected to a continually unbalanced load, such as

corners or dead ends and it is impracticable to install guys, methods of

setting shall be employed that will develop the full required strength of

the poles.

Back fillings for foundations or pole settings shall be carefully tamped
or otherwise thoroughly compacted while being placed.

STEEL STRUCTURES

53. Material and Designs

(a) Structural steel shall conform to the Specifications A-9, "Struc-

tural Steel for Buildings," as adopted by the American Society for Testing

Material.

The design and workmanship shall be in accordance with recognized

good practice.

Assembled members shall be free from twists, bends or other defects.

Minor bends shall be carefully straightened, but members having bends

whose removal by field methods might injure the material, shall be replaced

by new material. Mispunched holes shall not be subjected to excessive

drifting. Bolting up wrenches of undue length shall not be used and care

shall be taken to obtain tight bolts without overstraining the material

thereof.

The form of the frame shall be such that stresses may be computed

with reasonable accuracy. The construction, where practicable, shall be

such that all parts are accessible for inspection, cleaning and painting,

and shall not have pockets in which water or dirt might collect. Where
there are unavoidable pockets or depressions which would hold water, they

shall have drain holes or be filled with waterproof material.

(b) The minimum thickness of metal shall be:

Main members, galvanized J4 ii^ch

All other members, galvanized A inch

All members, painted % inch

(c) The minimum size of angles should be 2 x 1^4 inches, and the

minimum width of flats 1^ inches. The minimum size of bolts and rivets

shall be H-inch in diameter. The diameter of rivet or bolt holes shall

not exceed the nominal diameter of rivets or bolts by more than :^g-inch.

The distance from the center of a rivet or bolt hole to a rolled edge or to

a sheared edge shall be :

Diameter Edge Distance End Distance

For ^ inch Not less than ^ inch Not less than Ys, inch
For 54 inch Not less than 1 inch Not less than V/^ inch
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The distance from center to center of rivet or bolt holes shall be:

Diameter Spacing

For % inch Not less than 1^ inch

For ^ inch Not less than 2% inch

(d) The unsupported length of a main compression member shall not

exceed 150 times its least radius of gyration.

The unsupported length of a secondary compression member shall

not exceed 180 times its least radius of gyration.

The unsupported length of a compression member which is intro-

duced merely to reduce the unsupported length of a main or secondary

member and, therefore, has no calculated stress, shall not exceed 200

times its least radius of gyration.

(e) The ratio of the entire length or any part of the length of a

pole or tower to the least radius of gyration at the middle point of such

length shall not exceed 150.

54. Strength of Foundations

Foundations for steel poles or towers shall withstand the vertical and

transverse loads specified in Sections 30 and 31 without exceeding one-half

of the ultimate strength or stability of the foundation. They shall with-

stand without failure the longitudinal load specified in Section 32.

For anchor or dead end structures, the foundations shall withstand

the resultant forces due to the combined loading specified in Sections

30, 31 and 32 without exceeding one-half the ultimate strength or stability

of the foundations.

In designing foundations for poles and towers or anchorages for

guys, the weight of concrete shall be considered as 140 pounds" per cubic

foot. The weight of earth, calculated at 30 degrees from the vertical,

shall be considered in good ground, as 100 pounds per cubic foot. In

swampy ground, special measures shall be taken to prevent uplift or de-

pression.

The top of a concrete foundation or casing shall extend at least 6

inches above the surface of the ground, except where pavement or side-

walks make this impracticable, and in all cases should have sufficient slope

to prevent collection of water.

CONCRETE
55. Material

Portland cement concrete shall be used in proportions not less rich

than one part Portland cement, three parts clean, sharp sand and six parts

clean, hard broken stone, gravel or other approved aggregate. Water

shall be clean, fresh and free from salts or other injurious impurities and

used in such quantities as to obtain a quaking consistency.

GUYS
56. General

Guys or braces may be used in combination with wood, concrete, tubu-

lar or square latticed poles on curves, dead ends, and elsewhere where

required to secure the necessary strength.
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Wide base towers should preferably be designed without guys; but

in special cases where it is otherwise impracticable to obtain the required

strength, guys may be used.

Head guys shall be so installed as not to increase the tension in the

adjoining span.

57. Strength of Guys and Anchors

Guys, their anchors and attachments shall withstand loads specified

in Section 31 without exceeding one-half of their ultimate strength. They
shall withstand, without failure, the longitudinal load specified in Sec-

tion 32.

Where guys are used to obtain the required strength in combination

with wood or other flexible supports or concrete poles, the guys shall be

considered as taking the horizontal component of the entire load, the

poles acting as a strut, but subject also to simultaneously bending.

Guyed steel towers, if not capable of considerable deflection shall be

assumed to take a portion of the load as though unguyed. The horizontal

component of the remainder of the load shall be taken by the guy and the

tower should also be designed to resist the vertical component in the guy,

together with bending or other stress induced by the guy.

58. Materials for Guys

Guys shall be galvanized stranded steel, or other material which will

not corrode excessively under the prevailing conditions and shall have a

minimum diameter of not less than i^e-inch.

59. Guy Anchorages

Guys _to ground anchors shall be connected to a well anchored rod

of such length that the eye of the rod will be about one foot above the

surface of the ground. Rods with a diameter of one inch or more need

not be galvanized. The anchorages shall be at least as durable as the

guys or guyed structures.

60. Location of Guy Attachments

Attachment to Structures—Guys shall be attached to structures

as near as practicable to the center of- the conductor load.

Location of Anchors—Guy anchors should, where practicable,

be placed at a horizontal distance from the poles, measured at the ground

line, not less than the height above the ground of the point of attach-

ment of the guy to the pole for head guys and for side guys not less

than one-third of the height of the point of attachment of the guy to the

pole.

Stub Guys—Stub guys or pole guys shall be so placed and main-

tained that no part of any guy will come within eight feet of the ground.

Contact Between Guys—No guy shall be placed or maintained

in contact with any other guy except where attached to the same pole, stub

or anchor, nor in any case in contact with a metallic covered cable,

suspension wire or ground wire.
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61. Guards for Guys

Where anchor guys are exposed to traffic they shall be equipped with

suitable guards.

62. Guy Insulator Requirements

(a) Mechanical—Strain insulators in guys should preferably be

of the interlocking type, in which case they shall have a mechanical

strength at least equal to the required strength of guys in which they

are installed.

When of the non-interlocking type, they shall have a mechanical

strength not less than 50 per cent, in excess of the required strength of

the guys in which they are installed.

(b) Electrical—Strain insulators or combinations of strain in-

sulators in guys shall not flashover at twice the maximum normal line

voltage to ground under uniform precipitation equivalent to one-fifth inch

of rain per minute at an angle of 45 degrees to the axis of the in-

sulator.

Where strain insulators are used in guys they shall be located not

less than 8 ft. above the ground nor less than 6 ft. horizontally from the

pole to which the guy is attached.

Where a guy passes above or below the conductors of another line,

strain insulators meeting the requirements outlined in paragraph (a) above

for the line guyed and paragraph (b) above for the line whose conduc-

tors are crossed shall be installed in the guy between the two lines and at

a horizontal distance of not less than four feet from the nearest conductor

of either line.

GROUNDING

63. Grounding of Steel Structures

Steel structures shall be permanently and effectively grounded. Where
steel structures are directly connected to a continuous overhead ground

wire, special ground connections shall be placed at intervals not greater

than 1,000 ft. Where not so connected each structure shall be grounded

by special ground connections. The ground wire shall not be less than No.

4 A. W. G. copper wire or equivalent. Steel crossarms on wood poles

shall preferably not be grounded.

64. Grounding of Guys

Guys shall be permanently and effectively grounded or equipped with

suitable strain insulators which meet the requirements of Section 62.

PERMISSIBLE UNIT STRESSES AND PROPORTION OF
ULTIMATE STRENGTH

65. General

The unit stresses shall not exceed the values specified in the following

table

:
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(a) Wood Supporting Structures

Fiber Stress

Allowable Unit Stresses for
Vertical, Transverse Longitudinal

Material Angle and Dead End Loads Loads
Type I Type II Type I and II

Poles
Chestnut 1,670 2,500 5,000
Washington Cedar 1,670 2,500 5,000
Idaho Cedar 1,670 2,500 5,000
Port Orford Cedar 1,670 2,500 5,000
Southern Red Cedar 1,670 2,500 5,000
White Oak 1,670 2,500 5,000

'

Bald Cypress (Heartwood) 1,670 25,00 5,000
Yellow Pine 1,670 2,500 5,000
Eastern White Cedar 1,200 1,800 3,600
Redwood 1,200 1,800 3,600
Juniper 1,200 1,800 3,600
Catalpa 1,200 1,800 3,600

Crossarms
Douglas Fir 1,800 2,700 5,400 ,

Yellow Pine 1,800 2,700 , 5,400

(b) Steel Supporting Structures

Allowable Unit Stresses for
Vertical, Transverse Longitudinal and

Material Angle and Dead End Loads Torsional Loads
Type I Type II Type I and II

Structural Shapes
Tension (net sec-

tion) or bending. 20,000 26,000 26,000
Compression 1 1 1

(gross section) .. 18,000—80 24,000—100 24,000—100
Rivets and Bolts r r r

Shear 13,500 17,500 17,500
Bearing 27,000 30,000 30,000
Bending 20,000 26,000 26,000
Steel Insulator
Pins and Sus-
pension insula-
tor attachments
Tensionor
bending 20,000 26,000 26,000

(c) Concrete

Allowable Unit Stresses for
Vertical, Transverse Longitudinal

Material Angle and Dead End Loads Loads
Type I Type II Type I and II

Concrete
Tension 0.0 0.0 0.0

Compression 500 800 2,000

(d) Tension in Conductors and Lighting Protection Wires

The tension in conductors and lightning protection wires shall not

exceed the values specified in the Appendix reference.

326]



- Electric ity 21

(e) The folloAjing items used in line construction shall not be stressed

in excess of the proportion of their ultimate strength as tabulated below:

Type I and II

Conductor attachmnets 5^
Insulator pins /^

Pole line hardware ^
Line insulators ]/3

Gu}' insulators—interlocking J4
Guy insulators—non-interlocking ^
Foundation and anchorages by uplift or over-

turning ]/2

Approved for the Committee on Electricity.

By Edwin B. Katte, Chairman.

Appendix References

The references given below refer to Railroad Specifications for

Electric Light, Power Supply and Trolley Lines Crossing Railways,

Adopted by the American Railway Engineering Association, March,

1923.

For District Loading Map see Appendix E—page 40.

For Sag Data see Appendix F—pages 41 to 56 inclusive.

For Mechanical characteristics and loading data for wires and cables

see Appendix I—pages 68 to 72 inclusive.

For Method of attaching cables to bridge structures see Appendix L
—page 75.

For Method of tying supply line conductors see Appendix G—page 57.
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(See Permissible Unit Stresses and Proportions of Ulti-

mate Strength.)
Anchorages, Guy 18
Arms, Cross '. 14

(See Cross Arms.)
Attachment of Conductors to Insulators 13

(See Insulator Pins and Conductor Attachments.)
Attachments, Cross Arm 14

B
Bracing, Cross Arm 14

C
Cables, Wires and 12

(See Wires and Cables.)
Cables, Wires and Loading on 10

(See Loading.)
Clearances 6

Clearance from Bridge Abutments 7

Clearance from Bridge Structures 8
Clearance from Buildings 7
Clearance from Canal, Creeks and Navigable Streams.. 8
Clearance from Ground 6
Clearance from Tracks 6
Clearance from. Trees 7

Horizontal Clearances from Paralleling Lines 7

Separation of Conductors at Supports 8
Side Clearance of Conductors of One Line from the

Supports of Another Line 10
Clearance of Conductors from Supports, Guy Wires,

Trolley Span Wires and Conductors of the Same or
Other Circuits on the Same Supports 9

Coating, Protective 5

Concrete
Material 17
Allowable Unit Stresses 20

Conductor Attachments 13

(See Insulator Pins and Conductor Attachments.)
Conductors, Material 12

Conductors, Minimum Sizes 12

Conductor Sags 12

Construction, Types of 5

Cross Arms 14

Bracing 14
Double Cross Arms 14
Cross Arm Attachments 14

Material and Minimum Size 14
Steel Cross Arms 14
Strength of Cross Arms 14

Wood Cross Arms 14

D
Depth of Setting (for Wood Poles) 15

Design of Steel Structures » 16
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F
Page Section

Factory Test (on Insulators) 13 38
Fire Hazard 5 '5
Flashover \^oltage 13 38
Foundations, Strength of 17 54

G
Grading 18 24
Grounding of Steel Structures 19 63

Guards for Guys 19 61

Guards and Warning Signs 5 8
Guys 17 56-62

General 17 56
Grounding of 19 64
Guards for Guys 19 61

Guy Attachments, Location of 18 60

Guy Insulator Requirements 19 62

Material for Guys 18 58

Strength of Guys and Anchors 18 57

H
Hazard, Fire 5 5

I

Insulators 12 2)7

Factory Tests 13 38

Flashover Voltages 13 38a

Material 12 37a

Pin Insulators 14 40

Strength 14 40b

Suspension 13 37c

Tests, Factory 12 38

Voltages, Flashover 13 38a

Insulator Pins 14 40

Material 14 40a

Strength 14 40b

Insulator Pins and Conductor Attachments 13 39

Insulator Requirements, Guy -.

19 62

Inverted Levels 4 4

L
Levels, Inverted 4 4

Levels, Relative 4 3

Lightning Protection Wires 12 36

Location 4 2

Location of Guy Attachments 18 60

Loading 10 25-32

General 10 25

Loading on Supports H 29

Longitudinal 11 32

Transverse 1

1

31

Vertical H 30

Loading on Wires and Cables 10 26-28

Heavy 10 26

Medium 10 27

Light n 28
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Material
of Cables 12 34
of Concrete 17 55
of Cross Arms 14 41-42
of Guys 18 58
of Guy Anchorages 18 59

of Insulators 12 37
of Insulator Pins 14 40a
of Steel Structures 16 53
of Wires and Cables 12 34
of Wood Poles 15 51

P
Permissible Unit Stresses and Proportions of

Ultimate Strength 19 65
General 19 65
Allowable Unit Stresses for

Concrete 20 65C
Conductors and Lightning Protection Wires 20 65D
Steel Supporting Structures 20 65b
Wood Supporting Structures 20 65a

Pins, Insulator 14 40
(See Insulator Pins and Conductor Attachments)

Pins, Insulators 14 40
Poles, Wood, Depth of Setting 15 52
Poles, Wood, Material and Size 15 51

Protective Coating 5 7

Protection Wires, Lightning 12 36

R
Relative Levels 4 3

S
Sags, Conductor 12 33
Scope 4 1

Setting, Depth of (For Wood Poles) IS 52
Separation of Conductors at Supports 8 21

Signs, Warning 5 8

Size (of Cross Arms) Minimum 14 41-42
Size (of Wires and Cables) Minimum 12 35
Size (of Wood Poles) Material and 15 51

Steel Cross Arms 14 42
Steel Structures 16 53-54

Design, Material and 16 53
Grounding of ", 19 63
Strength of Foundation 17 54

Strength
of Cross Arms 14 43
of Foundations (of Steel Structures) 17 54
of Guys and Anchors 18 57
of Insulators 13 37b
of Insulator Pins and Conductor Attachments 14 40b

Strength of Supporting Structures 15 47-50
Angles, Dead Ends. Anchor Points 15 50

Average of Three Poles 15 49
Longitudinal Strength 15 48
Vertical and Transverse 15 47
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Page Section

Supporting Structures, Steel 16 53-54

Supporting Structures, Strength of 15 47-50

(See Strength of Supporting Structures)
Supporting Structures, Wood 15 51

(See Wood Poles)
Suspension Insulators 13 37c

T
Tables of Allowable Unit Stresses 19 65

(See Permissible Unit Stresses and Proportions of Ulti-

mate Strength.)

Tension in Conductors and Lightning Protection Wires 20 65d
Test, Factory of Insulators 13 38
Tree Trimming 5 6

Types of Construction 5 9-12

V
Voltage Flashover 13 38

W
Warning Signs and Guards 5 8

Wires and Cables 12 33-36

Conductor Sags 12 33
Lightning Protection Wires 12 36

Material 12 34

Minimum Sizes 12 35

Wood Cross Arms 14 41

Wood Poles IS 51-52

Material and Size 15 51

Depth of Setting 15 52
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Appendix G

(7) COLLABORATION WITH COMMITTEE XVI—ECONOM-
ICS OF RAILWAY LOCATION

D. J. Brumley, Chairman, Sub-Committee; A. E. Owen, H. M. Bassett,

R. Beeuwkes, J. C. Davidson, H. M. Warren.

Representatives of the Committee on Electricity have held several

conferences v^rith members of the Committee on Economics of Railway

Location. Progress is being made, but the Committee is not ready to re-

port on this subject at the present time.

Recommendation

That the Committee on Electricity continue the study and report on

Economics of Railway Location as affected by electric operation, in co-

operation with Committee XVI—Economics of Railway Location.

Appendix H

(8) WIRE CROSSING SPECIFICATIONS

S. Withington, Chairman, Sub-Committee ; L. S. Wells, J. H. Davis, J. V.
B. Duer, W. J. Eck, W. L. Morse.

The Railroad Specifications for Electric Light, Power Supply and
Trolley Lines Crossing Railways as printed in the Proceedings and in

Bulletin 254, page 60S, and following (February, 1923), has been adopted

by several railroads. It will not be necessary to revise these specifica-

tions until the completion of the revision of Part 2 of the National Elec-

trical Safety Code and the compilation of National Specifications under the

revised Code, which will not be before another year. A list of State

Representatives and their Alternates, with their addresses, is attached

hereto. i
' i

Recommendation

The Committee recommends the continuation of the State Representa-

tives of the Committee on Electricity in the matter of wire crossing

specifications. i [

Appendix I

(9) STANDARDIZATION OF ADHESIVE AND RUBBER
TAPES

J. V. B. Duer, Chairman, Sub-Committee; M. Schreiber.

No changes are recommended at this time in the Specifications for

Adhesive Tape for General Use for Electrical Purposes or in the Speci-

fications for Rubber Insulating Tape as approved by the Association.
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Recommendation

The Committee recommends that the subject of Specifications for

Adhesive and Rubber Tapes be continued with the view of recommending

any changes or modifications which may be required therein to maintain

the specifications in conformity with similar specificatons of the A.S.T.M.

or to otherwise keep these specifications up to date and representative of

the best practice.

Appendix J

(10) STANDARDIZATION OF INSULATORS, KNIFE AND
SNAP SWITCHES

F. D. Hall, Chairman, Sub-Committee; M. Schreiber, H. K. Lowry, R. J.

Needham, E. B. Teni,ple, H. M. Warren.

The Sub-Committee has selected the Standardization of Insulators

as its work for the year and as a result thereof submit as tentative recom-

mended practice the follownig specifications. It is the intention during

the coming year to continue the subject and to collaborate with the rep-

resentatives of appropriate committees of the Signal Section and the

Telegraph and Telephone Section, with the view of next year submitting

a specification for adoption which will be acceptable to all of the Sec-

tions of the American Railway Association. ,

Recommendation

The Committee recommends that the following Standard Specifica-

tions for Porcelain Insulators for Railroad Supply Lines be accepted

as tentative recommended practice and the subject continued.





AMERICAN RAILWAY ENGINEERING
ASSOCIATION

Committee on Electricity

SPECIFICATIONS FOR PORCELAIN IN-

SULATORS FOR RAILROAD
SUPPLY LINES

October 25, 1923
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AMERICAN RAILWAY ENGINEERING ASSOCIATION

Committee on Electricity

SPECIFICATIONS FOR PORCELAIN INSULATORS
FOR RAILROAD SUPPLY LINES

(Approved by the Committee, October 25, 1923)

GENERAL
1. Scope

The purpose of these specifications Is to describe porcelain insulators

suitable to support and insulate wires for the transmission and distribution

of electricity for railroad use.

2. Design

The form shall be such that the insulator will carry successfully the

electrical and mechanical stresses that will be imposed upon it in service.

It shall be so designed as to permit expansion and contraction due to

temperature changes without cracking and so that it will not interfere un-

necessarily with the cleaning action of the rain and have a suitable groove

adequate for the tie and line wires intended, which shall be smooth, free

from sand and sharp edges.

Insulators shall be so designed that their flashover voltage is not more

than seventy-five iier cent of their puncture voltage as described in

Section 23.

MATERIALS, PROPERTIES AND USES

3. Porcelain

Insulators shall be made by the wet process. The porcelain shall be

dense, fine grained, homogeneous, non-absorptive, strong, tough,' without

voids or air pockets, laminations, metallic substances or internal stresses.

It shall have been burned to complete vitrification, but not over-fired. It

shall be true to shape with smooth surfaces, except where sanded for

cementing.

4. Glaze

The porcelain shall be glazed with a smooth, hard, continuous firmly

adherent coating, uniform in thickness and of good color, which shall

have the same thermal expansion as the porcelain body. The glaze shall

be impervious to moisture, not affected by sudden changes In temperature

or by ozone, locomotive gases, acid or alkali dust.

5. Sanding

The surfaces to be cemented shall be sanded with a porcelain sand

of a size best adapted to the kind and dimensions of the insulator. It

shall form an evenly distributed layer firmly vitrified to the shell.
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6. Hardware

Metal pins and studs shall be drop forged or cut from rolled stock or

high grade malleable iron or annealed cast steel. Caps and claiT]ps shall

be of high grade malleable iron or pressed, forged or annealed cast steel.

Cotter pins shall be of brass or non-corrodible metal.

7. Galvanizing

The ferrous hardware shall be hot galvanized in accordance with the

American Railwaj^ Engineering Association specifications for galvanizing.

INSPECTION

8. Factory Inspection

The purchaser reserves the right to inspect at the works all the pro-

cesses entering into the manufacture of the insulators and the inspector

will reject any part or parts, or any finished product which does not

comply with these specifications.

ASSEMBLY AND TESTS

9. Testing the Individual Parts

The individual shells of multipart insulators shall be tested for dielec-

tric strength before assembly. The character of the" testing equipment,

method of measuring voltage, mounting of insulators and application of

the testing current shall conform to the Standards of the American In-

stitute of Electrical Engineers.

(a) Preliminary Test—Pin Type: Before assembly, all shells

shall be subjected to vigorous dry flashover potential at normal frequency

25 to 60 cycles for 3 minutes. If more than 5 per cent, fail, the lot shall

be retested. If on retest more than 3 per cent, fail, the lot shall be re-

jected.

(b) Preliminary Test—Suspension Type: Before assembly, all

shells shall be subjected to vigorous dry flashover potential at normal

frequency 25 to 60 cycles for 5 minutes. If any shell fails during the

fourth or fifth minute of the test, the test shall be continued until no shell

fails during the last two minutes of test. 'The excess time is based on

the testing of quantities up to 100 at one time. For quantities greater

than 100, the excess time after the last failure may be less than two
minutes by agreement between manufacturer and purchaser. If more than

5 per cent fails the lot may be retested. If on retesting more than 3 per

cent, fails the lot shall be rejected.

10. Assembly

The several shells of a cemented insulator with its metal parts shalf

be cemented together with the best quality of neat Portland cement care-

fully mixed. There shall be suitable provision for expansion of the

cement after the assembly. This requires the use of elastic media, tem-
porary paper collars or similar devices. The cement shall be kept moist
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for not less than 48 hours immediately after the assembly. Suspension

type insulators shall be kept in a steam treating chamber at not less

than 130° Fahr. for not less than 12 hours, or at not less than 110° Fahr.

for 48 hours immediately after the assembly. Where required, pin type

insulators in which the pins are mounted at the factory shall be sub-

jected to the same treatment.

TESTING COMPLETED UNITS

11. Pin Insulators

After complete assembly and cleaning, all insulators shall be tested

in groups. The character of the testing equipment, method of measuring

voltage, mounting and application of the testing current shall conform

to the Standards of the American Institute of Electrical Engineers.

Pin Fit—Ten per cent, of insulators which are to be mounted on-

threaded pins shall be tested for pin fit. They shall be screwed to a

seat, then unscrewed two full turns without releasing from the pin. If any

undersized or oversized pin holes are found, the entire lot shall be tested

and all poor fits rejected.

Final Test—Before assembly, the insulators shall be subjected

to dry flashover test for two minutes. Voltages shall be such that in-

sulators shall flashover occasionally. Insulators failing by puncture

under this test shall be rejected. After assembly, all units shall be sub-

jected to dry flashover test at normal frequency 25 to 60 cycles for

three minutes. Voltages shall be such that insulators shall flashover

occasionally. All units failing by puncture under this test shall be re-

jected.

12. Suspension Type Insulators

(a) Mechanical Test—Suspension insulators shall be tested in

tension with a loading of 40 per cent, of the specified ultimate strength.

(b) Electrical Test—Subsequent to the mechanical test, each

insulator unit shall be given as rigorous a test as the final electrical test

provided for pin insulators.

DEFINITIONS

13. Pin Insulator

A "Pin Insulator" is a complete insulator, consisting of one insulating

member or an assembly of such members without tie wires, clamps,

thimbles or other accessories, the whole being of such construction that

when mounted on an insulator pin, it will aft'ord insulation and mechanical

support to the conductor.

14. Suspension Insulator

A "Suspension Insulator" consists of a porcelain body with its

means of suspension in place.
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15. Shell

A "Shell" is a single insulatnig member of porcelain without cement,

pin, cap, stud or other attachment : a component part of a multipart in-

sulator.

16. Insulator Unit

An "Insulator Unit" is a single insulator with or without its pin or

thimble if of pin "type, but with its means of attachment if of the sus-

pension type.

17. String

A "String" is the total number of suspension insulators connected in

series as required at one point of support.

18. Sanded Surface

A "Sanded Surface" is any surface of a shell which is covered with

a sand-like coating to facilitate the adhesion of cement.

19. Ultimate Mechanical Strength of Insulators

The "Ultimate Mechanical Strength" is the loading in pounds at

which the insulator will fail mechanically when subjected to tensile stress.

20. Ultimate Combined Mechanical and Electrical Strength

The "Ultimate Combined Mechanical and Electrical Strength" is the

loading in pounds at which the unit fails to perform its function as an

insulator.

21. Dry Flashover Voltage

"Dry Flashover Voltage" is that at which the air surrounding a

clean dry insulator or shell breaks down between electrodes with the

formation of a sustained arc at 60 cycles per sec. Test to be made as re-

quired by the Standards of the American Institute of Electrical Engineers.

22. Wet Flashover Voltage

"Wet Flashover Voltage" is that at which the air surrounding a

clean insulator or shell under "A.I.E.E. Standard Spray Conditions"

breaks down between electrodes with the formation of a sustained arc

at 60 cycles per sec. Tests to be made as required by the Standards of

the A.I.E.E.

23. Puncture Voltage

"Puncture Voltage" is that at which an insulator or shell is elec-

trically punctured when immersed in oil and subjected to a gradually

increasing voltage, as required by the Standards of the A.I.E.E.

Note.—Reference to A.I.E.E. Standards includes not only existing stand-
ards, but also the recommendations in the tentative Report of the
Insulator Sub-Committee of the A.I.E.E. Standards Committee as
it appears on pages 739-741 inclusive, Journal of the A.I.E.E., July,

1923, together with such revisions as may hereafter be made and
formally adopted as Standard.

Approved for the Committee on Electricity,

By Edwin B. Katte, Chairman.
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Appendix

SPECIFICATIONS FOR PORCELAIN INSULATORS

SOME CAUSES OF INSULATOR FAILURES

Design Failures

Insulators not self-cleaning by rain.

Expansion and contraction causing cracking and failure.

Porcelain too thick.

Porcelain has sharp corners.

Porcelain too large diameters.
Too large metal parts.

No elastic medium or other provision for expansion to prevent
damage either from continued hydration of cement or from
direct expansion of the shells or hardware.

Poorly distributed mechanical or electrical stresses.

Faults of Manufacture

Porcelain overfired, coarse grained, brittle.

Porcelain underfired, soft and absorptive.

Porcelain has internal stresses.

Air pockets or voids.

Laminations.
Metallic substances or other foreign matter.
Imperfect glazing.

Cracks and Ravi's.

Low thermal conductivity.

Service

Improper selection and mounting, dry flasbover value too low for line

conditions. Arcing, low thermal conductivity causes excessive cracking of

surfaces and breaking of shells.

SELECTION OF INSULATORS FOR RAILROAD USE
Flashover Value, Wet and Dry

The "Wet Flashover Value" of an insulator best expresses its effec-

tiveness as a dielectric, but since it is much more difficult to secure uni-

form conditions for wet testing than for dry testing and since in standard

designs there is some relation between the wet and dry flashovers, the dry

flashover value is considered to be a more satisfactory basis for the rating

and selection of insulators.

The ratio of dry flashover to line voltage should vary for difi^erent at-

mospheric conditions, classes of construction, and length of line.

ATMOSPHERIC AND LOCAL CONDITIONS
Classes of Construction

The conditions affecting the flashover value of an insulator to be taken

under consideration are shown in the following tabulation.

While no definite values can be assigned to these conditions an approx-

imate correction is given for each.

Class "A" represents the average open country conditions.

Class "B" represents the especially favorable conditions, as in parts of

Oregon and Washington.

Class "C" such conditions as in California.
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Correction in

per cent
"A" Intermittent rains, considerable lightning, wood pole

construction, wood crossarms, ungrounded neutral in

open country away from railroad. Taken as 100
For other conditions the following corrections should be

m.ade

:

"B" More or less continuous rainfall throughout the year, •

sufficient to keep the surfaces clean. Wood pole con-
struction, wood crossarms ungrounded neutral.

Deduct 10
"C" A definite rain followed by a long dry season with

heavy dust accumulation, little or no lightning, wood
pole construction, woo dcrossarms, ungrounded neu-
tral Add 10

"D" Severe lightning Add 10
"E" Altitude above 3000 ft Add 10

Altitude above 6000 ft Add 20
"F" Steel construction or grounded pins Add 25 in the

lower to 10
in the high-
er voltages.

"G" Grounded neutral Deduct 10
"H" Line of over 100 miles in length Add 10
"I" Energy of over 2500 KW transmitted Add 25 (either

"I" or "J,"
but not
both).

"J" Importance of continuity of service Add 25
"K" Smoke or chemical deposits Add 50 to 100
"L" Proximity to the sea and districts with heavy fogs . Add 56* to 75

Combinations of these corrections are not necessarily to be all added

together unless the hazards are cumulative.

Since certain of these conditions affect all railroad supply lines and
others affect them but little or are covered by others used, we may take

these three cases as representing usual conditions for railroad use.

Case 1. Line in open country along the right-of-way, 22 K.V. Wood
Poles. Wood Crossarms.

"A" 100%
"J" 25%
"K" 50%

175%
Indicating the selection of an insulator having a dry flashover value of

175 per cent of that for "A" condition alone.

Case 2. Line in open country along right-of-way, 22 K. V. Steel

Poles, Steel Arms, Steel Pins.

"A" 100%
"F" 25%
"J" 25%
"L" 50%

200%
Indicating the selection of an insulator having a dry flashover value

of 200 per cent of that for "A" condition alone.

Case 3. Where exceptionally heavy smoke conditions prevail. 22 K.V.

Steel Poles, Steel Arms, Steel Pins.

"A" 100%
"F" "... 25%.

"J" 25%
"K" 100%
"L" (covered by "K") .... 0%

250%
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Indicating the selection of an insulator having a dry flashover value

of 250 per cent of that for "A" condition alone.

These instances illustrate combinations of these corrections and the

sums represent desirable increases to cover the conditions referred to as

compared with "A" condition alone.

In all cases, a careful study of local conditions should be made and a

suitable correction applied to cover any unusually severe conditions which

will probably be encountered.

Since in the lower voltages the requirements of mechanical strength

produce a dry flashover voltage of higher value than is perhaps needed

and the requirements of some State Regulations or Safety Codes must be

met, the given factors, while appearing excessive are not unwarrantably so.

In general the values of the factors and the corrections diminish with

increase in line voltage.

Conclusions

For the usual type of Supply Line constructed along railroad right-of-

way with wood poles and wood crossarms—Case 1.

Factor

drv flashover insulator 53.

•. ... 18.5

10.5

7.6

7.3

5.9

3.9

3.7

3.5

3.3

3.1

r .75 KV line
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Appendix K

(11) CLEARANCES FOR THIRD RAIL AND OVERHEAD
WORKING CONDUCTOR

H. M. Bassett, Chairman, Sub-Committee; H. K. Lowry, D. J. Brumley,

F. D. Hall, A. E. Owen, W. M. Vandersluis.

The Committee has communicated with the officials of each electrified

steam railroad and, based on the information thus directly received, has

revised the Clearance Tables and brought them up to date as shown on

Statement 1, Page 1, Data Regarding Third Rail Clearance, and on State-

ment 2, Pages 1 to 6, inclusive, Data Regarding Overhead Clearances.

Recommendation

The Committee recommends that these tables be accepted as informa-

tion and published in the Proceedings and substituted for similar tables

now in the Manual The subject to be continued and the tables again

revised tjvo years hence.

Appendix L

(12) PROTECTION OF OIL SIDINGS FROM DANGER DUE
TO STRAY CURRENTS

S. Withington, Chairman, Sub-Committee; H. K. Lowry, J. V. B. Duer.

The Rules for the Protection of Oil Sidings recommended last year

have been adopted by several railroads. The American Petroleum Institute

and other similar associations of tank car shippers are studying the matter

and a joint conference will be held with a view of discussing the provisions

for the protection of sidings and recommending a joint set of rules.

Recommendation

It is recommended that the subject be continued and the Committee

authorized to confer with representatives of other interested Associations

with a view of revising the rules when necessary.
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(Revised October 25, 1923.)

STATE REPRESENTATIVES AND ALTERNATES

Representing the Committee on Electricity, Relative to Wire and

Cable Crossings Over Railways

Note.—The first name is the State Representative. The second name
is the Alternate.

ALABAMA
H. S. Jones, Chief Engineer, Gulf, Mobile & Northern Railroad,

Mobile.

S. E. Sims, Roadmaster, Southern Railway, Selma.

ARIZONA
W. F. Turner, Division Engineer, Southern Pacific, Tucson.

F. L. Guy, Resident Engineer, El Paso &. Southwestern Railroad,

Douglas.

ARKANSAS
W. H. Vance, District Engineer, Missouri Pacific Railroad, Little

Rock.

H. J. Armstrong General Superintendent, Missouri & North Arkansas

Railway, Harrison.

CALIFORNIA
W. H. Kirkbride, Engineer Maintenance of Way and Structures,

Southern Pacific, San Francisco.

F. M. Siefer, Division Engineer, Southern Pacific, Stockton.

COLORADO
A. O. Ridgway, Chief Engineer, Denver & Rio Grande Western Rail-

road, Denver.

R. C. Gowdy, Chief Engineer, Colorado & Southern Railway, Denver.

CONNECTICUT
S. Withington, Electrical Engineer, New York, New Haven & Hart-

ford Railroad, New Haven, Conn.

W. T. Dorrance, Designing Engineer, New York, New Haven & Hart-

ford Railroad, New Haven, Conn.

DELAWARE
Theo. Bloecher, Jr., Division Engineer, Baltimore & Ohio Railroad,

Baltimore, Md.
S. B. Keller, Signal Supervisor, Baltimore & Ohio Railroad, Wilming-

ton.

FLORIDA
H. N. Rodenbaugh, General Manager, Florida East Coast Railway, St.

Augustine.

A. S. Butterworth, Chief Engineer, Muscle Shoals, Birmingham &
Pensacola Railway, Pensacola.

GEORGIA
L. L. Beall, Chief Engineer, Atlanta, Birmingham & Atlantic Railway,

Atlanta.

W. J. Green, Assistant Engineer, Atlanta & West Point Railroad, At-

lanta.
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IDAHO
R. E. Titus, Assistant Superintendent, Oregon Short Line Railroad,

Nampa.

J. H. Smith, Division Engineer, Oregon Short Line Railroad, Poca-

tello.

ILLINOIS
W. M. Vandersluis, Electrical Engineer, Illinois Central Railroad, Chi-

cago.

R. H. Ford, Assistant Chief Engineer, Rock Island Lines, Chicago.

INDIANA
J. W. Burt, Engineer Maintenance of Way, Big Four Railway, In-

dianapolis.

M. V. Hynes, General Superintendent, Cincinnati, Indianapolis &
Western Railroad, Indianapolis.

IOWA
F. W. Thompson, Division Engineer, Rock Island Lines, Des Moines.

W. E. Heimerdinger, Office Engineer, Rock Island Lines, Des Moines.

KANSAS
T. S. Stevens, Signal Engineer, Santa Fe, Topeka.

H. F. Busch, District Engineer, Frisco Lines, Fort Scott.

KENTUCKY
C. F. Burrell, Engineer Maintenance of Way, K. & I. Br. Co., Louis-

ville.

J. F. Burns, Assistant Engineer, Louisville & Nashville Railroad,

Louisville.

LOUISIANA
J. W. Kern, Jr., District Engineer, Illinois Central Railroad, New

Orleans.

•H. E. Chalstrom, Assistant Engineer, Illinois Central Railroad, New
Orleans.

MAINE
F. D. Hall, Electrical Engineer, Boston & Maine Railroad, Boston,

Mass.

W. E. Norris, Bridge Engineer, Maine Central Railroad, Portland.

MARYLAND
J. H. Davis, Electrical Engineer, Baltimore & Ohio Railroad, Balti-

more.

E. G. Lane, Engineer Maintenance of Way, Baltimore & Ohio Rail-

road, Baltimore.

MASSACHUSETTS
F. D. Hall, Electrical Engineer, Boston & Maine Railroad, Boston.

J. C. Irwin, Valuation Engineer, Boston & Albany Railroad, Boston.

MICHIGAN
J. C. Mock, Signal Electric Engineer, Michigan Central Railroad, De-

troit.

G. C. Tuthill, Bridge Engineer, Michigan Central Railroad, Detroit.
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MINNESOTA
C. A. Christofferson, Signal Engineer, Northern Pacific Railway, St.

Paul.

E. A. Whitman, Chief Engineer, Soo Line, Minneapolis.

MISSISSIPPI
H. J. Rhodes, Engineer Maintenance of Way, Alabama & Vicksburg

Railway, Vicksburg.

T. M. Pittman, Jr., Roadmaster, Illinois Central Railroad, Water Val-

ley.

MISSOURI '

I ii£li||

H. Austin, Bridge Engineer, Mobile & Ohio Railroad, St. Louis.

S. L. Wonson, Bridge Engineer, Missouri Pacific Railroad, St. Louis.

MONTANA
R. Beeuwkes, Electrical Engineer, Chicago, Milwaukee & St. Paul

Railway, Seattle, Wash.

F. J. Taylor, Division Engineer, Northern Pacific Railway, Livingston.

NEBRASKA
C. M. Delano, Division Engineer, Chicago, Burlington & Quincy Rail-

road, Lincoln.

W. H. Eiker, Division Engineer, Chicago, Burlington & Quincy Rail-

road, Lincoln.

NEVADA
R. W. Cattermole, Chief Engineer, Tonopah & Goldfield Railroad,

Goldfield.

John Reddy, Roadmaster, Southern Pacific, Sparks.

NEW HAMPSHIRE
F. D. Hall, Electrical Engineer, Boston & Maine Railroad, Boston,

Mass.

A. C. Stickney, Division Engineer, Boston & Maine Railroad, Concord

NEW JERSEY
A. E. Owen, Chief Engineer, Central Railroad of New Jersey, Jersey

City.

G. Eisenhauer, Electrical Engineer, Erie Railroad, New York City.

NEW MEXICO
J. A. Roach, Division Engineer, Santa Fe, East Las Vegas.

H. E. Stansbury, Resident Engineer, El Paso & Southwestern Rail-

road, Tucumcari.

NEW YORK
L. S. Wells, Electrical Superintendent and Superintendent of Tele-

graph, Long Island Railroad, New York City.

F. Boardman, Division Engineer, Electric Zone, New York Central

Lines, New York City.

NORTH CAROLINA
F. W. Brown, Assistant to General Manager, Atlantic Coast Line Rail-

road, Wilmington.

J. B. Akers, Engineer Maintenance of Way, Southern Railway, Char-

lotte.
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NORTH DAKOTA
E. M. Grime, Superintendent Bridges and Buildings, Northern Pacific

Railway, Fargo.

E. H. Weinke, Assistant Engineer, Northern Pacific Railway, James-

town.

OHIO
G. Eisenhauer, Electrical Engineer, Erie Railroad, New York City.

G. H. Tinker, Bridge Engineer, New York, Chicago & St. Louis Rail-

road, Cleveland.

OKLAHOMA
G. N. Toops, Chief Engineer, Kansas, Oklahoma & Gulf Railway,

Muskogee.

F. T. Beckett, Engineer Maintenance of Way, Rock Island Lines, El

Reno

OREGON
R. C. Charlton, Signal Engineer, Oregon-Washington Railroad &

Navigation Company, Portland.

W. E. Burkhalter, Office Engineer, Oregon-Washington Railroad &
Navigation Company, Portland.

PENNSYLVANIA
H. M. Warren, Electrical Engineer, Delaware, Lackawanna & West-

ern Railroad, Scranton.

H. E. Hilts, P. A. E., State Highway Department, Harrisburg.

RHODE ISLAND
S. Withington, Electrical Engineer, New York, New Haven & Hart-

ford Railroad, New Haven, Conn.

H. A. Fifield, Division Engineer, New York, New Haven & Hartford

Railroad, Providence.

SOUTH CAROLINA
W. J. Gooding, Division Engineer, Seaboard Air Line Railway,

Charleston.

C. J. Kelloway, Signal Superintendent, Atlantic Coast Line Railroad,

Wilmington, N. C.

SOUTH DAKOTA
J. E. Hills, Superintendent, Chicago, Milwaukee & St. Paul Railway,

Aberdeen.

E. D. Barton, Assistant Signal Supervisor, Chicago, Milwaukee & St.

Paul Railway, Webster.

TENNESSEE
Hunter McDonald, Chief Engineer, Nashville, Chattanooga & St.

Louis Railway, Nashville.

G. F. Blackie, Assistant Chief Engineer, Nashville, Chattanooga & St.

Louis Railway, Nashville.
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TEXAS
L. Andrews, Chief Engineer, San Antonio & Aransas Pass Railway,

San Antonio.

K. H. Hanger, Assistant Engineer Maintenance of Way, Missouri,

Kansas & Texas Railway, Dallas.

UTAH
W. R. Armstrong, Assistant Chief Engineer, Oregon Short Line Rail-

road, Salt Lake City.

R. K. Brown, Superintendent, Los Angeles & Salt Lake Railroad, Salt

Lake City.

VERMONT
L. G. Morphy, Chief Engineer, Rutland Railroad. Rutland.

F. D. Fitzpatrick, Chief Engineer, Central Vermont Railway, St. Al-

bans.

VIRGINIA
J. C. Davidson, Engineer Electric Traction, Norfolk & Western Rail-

way, Bluefield, W. Va.

E. M. Hastings, Chief Engineer, Richmond, Fredericksburg & Poto-

mac Railroad, Richmond.

WASHINGTON
R. Beeuwkes, Electrical Engineer, Chicago, Milwaukee & St. Paul

Railway, Seattle.

W. J. Bennett, Assistant Engineer, Great Northern Railway, Seattle.

WEST VIRGINIA
J. C. Davidson, Engineer Electric Traction, Norfolk & Western Rail-

way, Bluefield.

C. M. McVay, -Division Engineer, New York Central Lines, Charles-

ton.

WISCONSIN
B. R. Kulp, Division Engineer, Chicago & North Western Railway,

Madison.

W. H. Stedje, Resident Engineer, Soo Line, Superior.

WYOMING
N. P. Nelson, Division Engineer, Chicago, Burlington & Quincy

Railroad, Casper.

W. G. Tinney, Division Engineer, Union Pacific Railroad, Cheyenne.



REPORT OF COMMITTE I—ROADWAY
C. M. McVay, Chairman; J. C. Wrei^shall, Vice-Chairman;
J. B. AKERS, J. R. HOAGLAND,
R. G. Alysworth, H. M. Hockman,
A. E. BoTTS, W. M'. Jaekle,
A. S. BUTTERWORTH, W. W. KeLLY,
E. J. Bayer, O. V. Parsons,
H. W. Brown, . W. H. Penfield,
G. S. Crites, R. B. Robinson,
C. C. Cunningham, H. J. Shaw,
C. A. Daley, G. L. Sitton,

A. Harvey, H. E. Tyrrell,
H. Hawgood, C. E. Weaver,
E. G. Hewson, W. H. Woodbury,

Committee.

To the American Railway Engineering Association

:

Your Committee respectfully presents herewith reports on the follow-

ing subjects

:

(1) Revision of Manual (Appendix A).

(2) Economics of filling bridges (Appendix B).

(3) The effect of heavier power and increased tonnage upon roadbed

previously considered stable (Appendix C).

(4) Deferred construction costs chargeable to tracklaying and

surfacing (Appendix D).

(5) Corrugated metal culverts, preparing specifications, consulting

with Committee on Iron and Steel Structures. (Progress—no report this

year.)

(6) Outline of work for ensuing year. (The Committee's recom-

mendations are given under "Recommendations for Future Work.")

(7) Revise existing grading specifications. (Progress—no report

this year.)

(8) Assist Committee on Uniform General Contract Forms in

revising Grading Contract. (Progress—no report this year.)

(9) Method of special treatment of culverts where there is a liability

of blocking by storm water deposits (Appendix E).

(10) Special treatment to prevent washing and deposits on right-

of-way by water in side ditches (Appendix E).

(11) Revise roadway sections to meet requirements of standard

ballast sections (Appendix F).

Action Recommended

1. That the proposed form in Appendix A be substituted for the

present form in the Manual.

2. That Appendix B be approved as recommended practice and

published in the Manual.

Bulletin 262, December, 1923.
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3. That Appendix C be received as information.

4. That Appendix D be received as information.

5. That Appendix E be received as information.

6. That proposed form in Appendix F be approved and inserted in

the Manual.

Recommendations for Future Work

1. Study the Manual and submit proposed revisions.

2. Continue the study of Corrugated Metal Culverts, preparing

specifications if possible, and consult with Committee on Iron and Steel

Structures.

3. Revise existing grading specifications.

4. Assist Committee on Uniform General Contract Forms in revising

Grading Contract.

5. Study and report on most efifective design of both temporary and

permanent pile retaining walls for prevention of slides, slips, etc.

6. Study and report on methods of drilling and shooting underlying

rock strata in slips or slides to prevent or retard them.

7. Submit an outline of work for ensuing year.

Respectively submitted.

The Committee on Roadway,

C. M. McVay, Chairman.

Appendix A

(1) REVISION OF MANUAL
O. V. Parsons, Chairman, Sub-Committee; A. E. Botts, C. M. McVay.

Present Form Proposed Form
Shoulder—That portion of the Roadbed Shoulder—That portion
sub-grade lying between the of the sub-grade lying between
ballast covered portion and the the ballast covered portion and
ditch in cuts and the top of the ditch in cuts and the top
slope on embankments. of slope on embankments.

The above is contingent on the Ballast Committee changing their title

"Shoulder" to "Ballast Shoulder."
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(2) ECONOMICS OF FILLING BRIDGE OPENINGS

J. C. Wrenshall, Chairman, Sub-Committee; A. S. Butterworth, W. W.
Kelly, G. L. Sitton, W. H. Woodbury, H. M. Hockman.

Your Committee presented a report at the twenty-third Annual Con-
vention dealing with various methods of filling bridge openings as prac-

tised in different parts of this countrj-. It is proposed in this report to

continue the subject from the standpoint of justification of expenditures,

eliminating reference to the physical character of the work, which was
covered tw-o years ago. It became evident as the investigation progressed

that before it could be determined whether the replacement indicated

the filling of the bridge opening or some other method of replacement,

a careful analysis of all the component elements of cost must be made.

In many cases no doubt methods other than filling may be found prefer-

able, but the general principles laid down in this report are applicable

to any bridge replacement problem. It is impossible to restrict it to the

question of bridge filling alone. Obviously, where a more permanent

type of construction costs less than a renewal in -kind, there can be no

question as to the economy of making the improvement. Replacement

or renewal of bridges and trestles takes place for one or more of the

following reasons

:

(1) Obsolesence (requirements of heavier traffic)

(2) Deterioration (natural decay)

(3) Accident (fire, wreck or flood, etc.)

The problem then resolves itself into whether it is more economical to

renew in kind or to replace with a more permanent type of structure at

a greater investment outlay.

The question of full maturity should also be considered—care should

be taken that the full life of the structure is obtained; as for instance, a

bridge that may last one or two years longer than by an annual expendi-

ture of an amount less than the interest and maintenance charges of

new structure per year, should not be renewed or replaced until expira-

tion of its full service life. The element of safety, being paramount, must

be given consideration in all cases.

Conclusion

It is recommended that this report as well as the first portion thereof

presented to the Convention of 1922, be accepted and printed in the

Manual.
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Analysis of Costs—Present and Proposed Structures

Structure
Number
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Analysis of Costs—Present jind Proposed Structures

Proposed Conditions (Replacement)
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Appendix C

(3) THE EFFECT OF HEAVIER POWER AND INCREASED
TONNAGE UPON ROADBED PREVIOUSLY STABLE

J. R. Hoagland, Chairman, Sub-Committee ; R. G. Aylsworth. H. Haw-
good, R. B. Robinson, H. E. Tyrrell.

In order to get information on the effect of heavier power and in-

creased tonnage upon roadbed previously stable, your Committee addressed

a letter of inquiry to various railway officials in the different sections of

the country.

From the answers received, it seems that in practically all sections

of the country some trouble is being experienced with roadbed previously

stable. This trouble has started during the last decade, or since the

advent of the present heavy locomotives and higher capacity cars. Some
of the larger coal roads, especially, are now handling cars with an axle

load at least approximating that of the locomotives. The principal effect

noted has been the deformation of the roadbed or ground adjacent thereto,

and the development of water pockets in both cuts and fills. This, of

course, results in irregularities in the line and surface of the track, with

consequent abnormal strains on ties, rail, fastenings, etc.

The following remedies are suggested

:

1. Strengthening the Roadbed by Better Drainage: The subgrade
should be kept as free from water as possible. In many cases,

sewer pipe subdrainage has been successful. Intercepting ditches

also will aid in keeping the water away from the subgrade.

Local conditions determine what method seems advisable for

improvement of drainage.

2. Strengthening the Roadbed by Widening Same: This will in-

sure a better bearing on the ground under the embankments,

and help to stabilize the fills. It will provide more ditching room
in cuts and permit better ballast drainage, also a greater area

of saturation for rainfall.

3. Help the Roadbed to Function Properly by a Better Distribu-

tion of the Load: This can be accomplished as follows:

(a) Increase the depth and quality of ballast.

(b) Increase the number of cross-ties per rail length.

(c) Increase the weight of rail.

(a) Pay more attention to the bolting. and surfacing (tamp-
ing) of tracks.

Problems of caring for situations of this general nature are local,

being especially acute in locations where the roadbed is constructed of,

or on material easily made unstable by wet weather. The extent to which

remedies can be applied is often limited by the amount of expenditure.

It should always be borne in mind that it costs much money in labor to

properly protect operation over unstable points in the roadbed (and

track) and a comparatively small amount spent for remedy will, as a

rule, earn good returns.



Appendix D

(4) DEFERRED CONSTRUCTION COSTS CHARGEABLE TO
TRACK LAYING AND SURFACING

(This would be Account 12 in Investment Classification)

In Appendix E of the Roadway Committee's Report, submitted to

the Association at the 1923 convention, the following statement was made

:

"It seems quite probable that a definite relationship

can be established between the normal costs of track

maintenance and the abnormal costs during the early

period of operation."

This subject was recommended for further study in conjunction with

the Special Valuation Committee of the Presidents' Conference Com-
mittee. This plan has been followed. The data and results submitted

herein are the results of the research by the above-mentioned Special

Valuation Committee and are submitted to the Association after a careful

examination by the Roadway Committee. Two tabulations and two dia-

grams are shown herewith. Tabulation "A" shows the lines studied

;

Tabulation "B" the adjustment for changes in volume of traffic, and

diagrams 1 and 2 illustrate two typical studies.

A detailed study was made of twenty-nine lines or portions of line.

Tabulation "A" shows the lines, location, and mileage and the results

of the investigation. It seems proven that there are greater costs incurred

in track maintenance (labor expended in aligning, surfacing, gaging and

shimming tracks, in tightening track bolts and track spikes) during the

period of operation immediately following construction than during the

period after the roadbed has become seasoned. The costs determined by

this investigation are specifically seasoning costs.

In twenty-six cases comparisons are made on the same line between

the early or abnormal period of maintenance requirements, immediately

following the completion of the primary construction, and the subsequent

period of normal requirements. These may be termed self-contained

studies. In three cases direct comparisons were made between old and

new lines of practically identical characteristics. Each method produces

very definite and similar results.

Diagrams 1 and 2 illustrate graphically the comparative costs found

from two typical examples.

Diagram 1 shows the first line listed in the tabulation. It is the

Vancouver to Lyle line of the Spokane, Portland & Seattle Railway in

the State of Washington. This is a self-contained study and covers a

period of ten years commencing with the first year of operation. The first

five years are the period of early operation during which the costs of

track maintenance, as already herein defined, averaged $628.28 per mile

of main track per year.

The second period of five years is considered as normal and the

363
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track maintenance costs averaged $344.54 per mile of main track per

year. This produces a total difference of $1,419 per mile of main track

($628.28 minus $344.54 multiplied by five years). This sum represents that

part of the cost to the railroad of keeping this track in line and surface

during the seasoning period which is caused solely by the seasoning

process, before the effect of changes in volume of traffic and other in-

fluences are eliminated. This $1,419 is the unadjusted "Deferred Track
Construction Costs" per mile of main track.

Diagram 2 is a comparison between two similar lines, but otherwise

is in every way similar to diagram 1. The sum developed by this study

is $970 per mile of main track.

The expression "Deferred" does not imply that these costs should

have been incurred during the construction period prior to the com-
mencement of operation. These are construction costs which must
inevitably accrue after operation begins. It is not optional with the

railroad whether or not these costs be incurred. They are costs of

producing a seasoned railroad. They are not recurrent and, therefore,

should be a capital charge.

The studies indicate that the seasoning period (in so far as this track

work is involved) has an average length of a little over five years. The
method of measurement selected is to express these costs as a percentage

of the normal annual charges to account 220, after the exclusion therefrom

of wholesale renewals of ballast or rail or other unusual program work.

This basis of measurement was decided upon after an analysis of the

data made evident that as a rule the Deferred Track Construction Costs

varied approximately in uniform proportion to the total annual normal

charges to account 220 after the exclusion therefrom of the improvement

program work described previously. For high quality high speed lines the

relationship to the annual normal maintenance costs in account 220 would

be the same as for the lightly maintained branch line. The high speed

line would have a large normal annual maintenance cost per mile of main

track and the data show that such lines have proportionately high costs

of seasoning. Similarly a low class lightly maintained branch line for

which the normal maintenance charges are low would have relatively

low seasoning costs.

Also, if the standard of the low-class branch line were raised to a

higher standard, a secondary seasoning period would ensue and an

additional seasoning cost would be incurred. The ultimate result would

be the same whether the seasoning cost occurred in two periods or one,

and the unit of measurement applied to the two parts would produce

the same result as if applied to their sum.

In the method of measure selected, i. e., normal annual charges to

account 220, is found a true test of comparability as between railroads

and as between the seasoning period and the normal period. What
affects one affects the other excepting, of course, to a different degree.

This unit reflects the demands of traffic, of policy, of climate, and of the

other physical characteristics.
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Tabulation "A"

Relation of Deferred Track Construction Costs to Average Annual Normal Maintenance
Charges to Account 220

1

Index
No.



zm Roadway

Tabulation "B"

Deferred Track Construction Costs—Statement Showing Derivation of Adjustment to

Eliminate Effect of Traffic Changes

1
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Tabulation "B"

Deferr.ed Track Construction Costs—Statement Showing Derivation of Adjustment to

Eliminate Effect of Traffic Changes

7 8

Adjustment to Eliminate Effect
of Traffic Changes



Diagram 1.
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In developing the final percentage representing Deferred Track
Construction Costs, it was necessary to make an adjustment to elimi-

nate the effect of changes in volume of traffic as between the two periods

under observation. To this end there was adopted the formula developed

by the United States Railroad Administration for measuring the differ-

ence in maintenance costs due to difference in use. Tabulation B is sub-

mitted, giving the method of application.

This subject, that is, "A method for determination of proper allow-

ances for maintenance of way expenses, due to increased use," is one

of the subjects assigned to Committee XXI, and this part of the report

may be considered tentative until the report of that committee is accepted.

The Deferred Track Construction Costs are found to be 257 per cent,

of the normal annual charges to account 220 before the elimination of

the effect of traffic changes. The adjustment for the changes in volume

of traffic increases this percentage to 317 per cent. The 23.645 per cent,

developed on tabulation B is applied to the 2.5661 per cent., and the

result added produces the 317 per cent.

The Special Valuation Committee, hereinbefore referred to, after

considering that the tie renewals are heavier in the normal periods of main-

tenance than in the seasoning period, and considering that the adjustment

for traffic is probably too low because of the projecting of the data de-

rived from seasoned track over unseasoned track, is of the opinion that the

Deferred Track Construction Costs are not less than 375 per cent, of the

normal annual charges in account 220. In this conclusion your Sub-

Committee concurs. It should be noted that the 375 per cent., although

applied to the normal charges of account 220 for one year, produces the

Deferred Track Construction Costs for the entire seasoning period averag-

ing a little over five years.
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Appendix E

(9) METHODS OF SPECIAL TREATMENT OF CULVERTS
WHERE THERE IS LIABILITY IN BLOCKING BY

STORM WATER DEPOSITS

(10) SPECIAL TREATMENT TO PREVENT WASHING AND
DEPOSITS ON RIGHT-OF-WAY BY WATER IN

SIDE DITCHES

C. A. Daley, Chairman, Sub-Committee; E. J. Bayer, H. W. Brown,
A. Harvey.

Subject 9:

The greatest trouble from culverts becoming blocked in times of

storms is experienced at the smaller streans in localities where a rail-

road, following a large stream at low grade, crosses the tributaries of the

large stream as they issue from the hills and strike the flatter ground.

Fig. 1. View of drift catcher in Cannon Creek near Forest City, Mo.
Rails set in concrete and tops anchored up-stream with cable.

The problem is to reduce the carrying capacity of the water, prevent

erosion of the banks and bottom of the stream, or otherwise prevent flood

deposits from reaching the culverts.

Where the trouble is chiefly from driftwood, brush, etc., a drift

catcher constructed of old rails properly spaced either driven into the

ground or set In concrete across the stream and the tops of the rails

properly anchored, is very effective in stopping drift material. After

the storm, the drift material can be collected and burned. A drift catcher

of this kind has been constructed in Cannon Creek near Forest City, Mo.,
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by the Chicago, Burlington & Quincy Railroad and has proven to be very

efficient. Fig. 1 is a photograph of the installation.

A cheap and effective method employed by the Chicago, Burlington

& Quincy Railroad to reduce the velocity of the water is the construction

of tree dams. These dams were built by setting a large heavy post in

the center of the stream and anchoring it top and bottom up-stream. Trees

were then cut from the banks of the stream and the butts laid against

the up-stream edge of the post, the tops being allowed to press against

the bank on either side, forming a V-shaped dam. The trees were" al-

ternated first one side and then the other of the stream, their butts

being "rail-fence" fashion. Sufficient of the limbs were then placed

between the crevices formed bj- the spacing of the butts to about close

the openings. The dams were built (as shown in Fig. 2) three, four and
five feet high, depending on the fall of the stream and where the wash
occurred. The idea being to place the height of the dam and its dis-

tance from the next dam so that the base of dam would be practically on

a level with the top of the dam next below it. This had the effect of

stepping the water down, the stream bed being of such a character that

there was sufficient rock below each dam to prevent washing. After

the first heavy rain, each one of these dams became filled with debris

and the channel below the lower dam washed itself clean in such a way
that no trouble has been experienced since, while before the installation

it was frequently necessar\' to use a dragline or steam shovel to clear

the creek after a heavy rain.

A similar series of dam construction in which boulders were used

has been installed by the same road and has proven equally successful

and is described in their report as follows

:

"The first dam was placed as shown by No. 1 on Fig. 3, and was
built across the stream where the banks were about 25 feet vertical. It

was built by using the boulders that were at hand, which, of course, were
not sufficient to make a dam the full height of the bank. Boulders that

were at hand were placed and after the next storm boulders which ar-

rived were placed on top of this dam, and this method pursued until

the dam was brought to the height of the banks, the center of the dam
being allowed to remain about two feet lower than the point at the bank
end, to force the water to flow over the center of the dam rather than
to have a tendency to erode and wash around the end. This dam was
built with a very flat slope on the down-stream side, as shown on the

cross-section. Fig. 3. The section gives a very good idea of how the

dam was built.

"Dam No. 2 is built up-stream at a point just level from the top of

No. 1. We have now completed No. 1 and No. 2, and No. 3 is nearly
complete.

"The purpose of locating the dams, with the base of the upper one
at the level of the top of the lower, is to fill the stream bed to the top

of the lower dam and step the waters down over the rock face of the

dams.
"No. 1 was built in 1918 and we have experienced no trouble at this

place since. On completion of No. 3 we expect to have a good permanent
cure at this point."

There are locations where material is deposited at the lower end of

the culvert and gradually backs up until the entire opening is filled. This
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Fig. 3—Dams Constructed of Boulders.
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condition can usually be overcome by the construction of a conduit for

a sufificient distance from the lower end of the culvert, thereby increasing

the velocity of the water and carrying the material beyond the culvert.

Fig. 4 shows a very good design for such a conduit.

/^ropasic;^ 3fCf/on of /'/c/rrv tvfarr crrci^ channe/ /j ^ra/^/>/

Fig. 4

—

Concrete Conduit or Flume

A new method of protecting banks against erosion, recently advo-

cated and known as the "Angular Submerged Tree Planting System," is

being tried on the Erie Railroad in the vicinity of Hornell, N. Y., and is

described in a report from that road as follows

:

"The most troublesome stream was Cunningham's Creek, between
Canisteo and Hornell, which alone was responsible for half the costs
incurred in cleaning creeks in this vicinity. This stream is about five

miles long, has a drainage area of 5.5 square miles and has carried 5,000
cu. yd. of material in a year. Another very troublesome stream is

Stephen's Creek, east of Canisteo. Both of these streams involved more
extensive planting than would be justified as an experiment, so that it

was decided to make the first experimental planting on Obbe's Creek,
which lies between Cunningham's and Stephen's, just west of the latter.

This creek had been a considerable source of trouble in the past; the

retaining basin behind the gravel rack was nearly filled, so that trouble

could be expected at any time; the valley is narrow and practically of
no use for any purpose; the Railroad Company had rights of entry for

purposes of stream control ; the stream was a little over two miles in

length and narrow, so that complete planting could be effected at mini-
mum cost, all of which made this creek particularly fitted for experimental
planting.
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Fig. 5. View showing method of planting willows in stream bottom.

Fig. 6. View of fence constructed to prevent poles being washed out.
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Fig. 7. View showing growth in stream bed as of June 18, 1923.

•-', -^ - '^t . ,' 4 ' '

Fig. 8. View showing method of planting where trenching is not possible.

L



378 Roadway

Fig. 9. View showing growth in clay bank.
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"A contract was accordingly let to Mr. Schiefele for furnishing and
planting 65,000 linear feet of white willow poles. While willow was
selected because this tree will grow in almost any soil where there is

water and forms a deep dense root structure.

"The valley of Obbe's Creek is covered with a deposit of gravel and
boulders. The hills on each side are of sedimentary rock with horizontal
stratification, overlaid with soil formed by weathering of the rock and
with occasional deposits of gravel and clay.

"Work of planting was started in March, 1923, as soon as the frost

was out of the ground. The method of planting was simple. For the
stream bottom, shallow trenches were plowed or dug across the valley at

intervals of 10 or 12 feet, poles laid in these and covered (see Fig. 5).

For the banks a hole was made at the foot of the bank at intervals of
2 to 5 feet with a bar and a shallow trench (where possible) made in

the slope; the pole was then thrust into the hole on trench and covered
lightly.

"The most serious problem in connection with this work was the
danger of having the poles washed out by a severe storm before they had
taken root sufficiently to hold. As a partial insurance against this stout
fences were constructed across the stream at intervals (see Fig. 6), with
the idea of breaking up the velocity. A fairly heavy storm on April 5,

1923, undermined one of these fences and washed a few poles out of the

bed of the stream, but generally these fences held and did good service.

"A vigorous growth from the poles was evident in June, some shoots
reaching a length of 2^ to 3 ft. As the root structure of this plant is

about five times as extensive as the shoots, there is every reason to be-
lieve that this experiment will be successful.

"Fig. 7 shows the growth from poles planted in the stream bed and
one of the bafifle fences reinforced with rip-rap to prevent undermining.
Picture taken June 18, 1923. Fig. 8 shows bank protection obtained by
thrusting poles in holes at the base where trenching is impossible on ac-

count of the rock formation in the bank. Fig. 9 shows the growth in a

clay bank. The horizontal brush fence halfway up the bank was in-

stalled to prevent sliding material dislodging poles until growth had
progressed enough to hold itself.

"While it will take a few years' more growth to demonstrate the suc-

cess of this method of controlling eroding streams, the results so far are

encouraging."

Subject 10:

In preventing washing and deposits on right-of-way by water in side

ditches, open concrete ditches of suitable design and grade have proven

very effective. Where an open ditch cannot be maintained, tile or pipe

should be used to carry the water.

Open side ditches should be kept free from weeds and brush and of

such design as to reduce all possible friction.

Where it is at all practicable, water should be diverted or intercepted

and prevented from reaching the right-of-way.
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Conclusions

(9) Where there is a liability of culverts becoming blocked by storm

water deposits, the velocity of the stream should be checked by the con-

struction of a series of dams to reduce the carrying capacity of the

water, thereby preventing gravel, debris, etc., from reaching , the culvert.

At places where this cannot be done, gravel racks or drift catchers

should be constructed up stream from the culvert to prevent drift material

reaching the culvert.

At points where the trouble lies below the culvert and deposits block

the culvert from the lower end, means should be provided by the con-

struction of a proper conduit or flume to increase the velocity of the

water so that the drift material will be carried beyond the culvert.

(10) To prevent washing and deposits on right-of-way by water

in side ditches, construct concrete ditches of such design and grade as

to give the water sufficient velocity to prevent depositing of material in

ditch.

Where open ditches cannot be properly maintained, tile or pipe should

be used.

Appendix F

(11) REVISE ROADWAY SECTIONS TO MEET REQUIRE-
MENTS OF STANDARD BALLAST SECTIONS

O. V. Parsons, Chairman, Sub-Committee; A. E. Botts, C. M. McVay.

After a thorough investigation, the Committee does not feel that it

should recommend a minimum roadway width of more than 20 feet, but

suggests the following change be made in the Manual

:

Present Form Proposed Form

Class A railways, with constant Class A railways, with constant
and heavy traffic, should have a and heavy traffic, should have a
minimum permanent width of minimum permanent width of
twenty (20) feet at subgrade. twenty (20) feet at subgrade. A

roadbed shoulder of not less than
eighteen (18) inches should be
maintained outside of the toe of the

ballast slope.



REPORT OF SPECIAL COMMITTEE ON STRESSES IN

RAILROAD TRACK

Arthur X. Talbot, Chairman; W. M. Dawley, Vice-Chairman;
G. H. Bremner, George W. Kittredge,
John Brunner, Paul M. LaBach,
W. J. Burton, C. G. E. Larsson,
Charles S. Churchill, G. J. Ray,
W. C. Gushing, Albert Reichmann,
P. H. Dudley, H. R. Safford,
H. E. .Hale, Earl Stimson,
C. W. Gennet, Jr., F. E. Turneaure,
T. B. Jenkins, J. E. Willoughby,

Committee.

To the American Raihcay Engineering Association:

The Special Committee on Stresses in Track, co-operating with a

similar committee of the American Society of Civil Engineers and the

American Railway Association (virtually a single committee), presents

the following report of progress

:

The year 1923 has been occupied with both field and office work.

An extensive series of tests was conducted on both straight and curved

track on the electrified section of the Chicago, Milwaukee & St. Paul

Railway in Montana in July -and August, and another series on four

railroads in \'irginia, West Virginia and Pennsylvania in September on

track with the rail laid both on flat tie plates and on inclined tie plates

(canted rail).

The tests on the Chicago, Milwaukee & St. Paul Railway were made

at various speeds up to 60 miles an hour on straight track, 50 miles an

hour on 6° curve, and 40 miles an hour on 10° curve. Several types of

locomotives were used—^General Electric electric freight locomotive.

General Electric electric passenger locomotive, Westinghouse-Baldwin

electric locomotive, and two distinct modifications of the Westinghouse-

Baldwin electric locomotive, and also a Mikado freight steam locomotive

of the Administration design. Tests were also made with loaded freight

cars on both straight and curved track. In addition to the tests made with

the stremmatograph to determine the stresses in the two rails under the

many and varied conditions referred to above, among others were meas-

urements of the tilting and lateral movement of the rails, measurement

on curves as bearing on track maintenance, and observations of the po-

sition of the flanges of the wheels of the locomotive with respect to the

Bulletin 262, December, 1923.
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edge of rail in an eflfort to ascertain the. source of flange wear. One of

the methods involved the use of copper wire resting on the rail and

pulled across it in the interval between the passage of one wheel and

the next in such a way that the wire recorded separately impressions

for each wheel that passed over it. The amount and the length of the

flattenings of the wire and their position gave information on the posi-

tion of the wheel with respect to the rail and especially as to whether

the flange bore strongly against the edge of the rail. As was to be

expected, considerable difference was found in the position of the flanges

for the several forms of locomotives used. An interesting set of tests,

intended to determine the effect of the regenerative features of the

electric locomotive upon . flange wear, was made by coupling two elec-

tric locomotives together and running them around a 10° curve, first

the head one motoring and the other regenerating, and then the second

pushing and the other regenerating. The results so far worked up appear

to show that the position of the flange of the drivers with respect to

the edge of the rail is not the same for the two conditions of motoring

and regenerating. Sufficient progress in the office work of reading the

records and reducing the data has been made to indicate that inter-

esting comparisons may be expected of the stresses in rail produced by

the various wheels of these several forms of electric locomotives and

those produced by the steam locomotive, both on straight track and

curved track.

The purpose of the tests made in the East was to try to determine

the effect of canting the rail in producing changes in the stress in the

rails, both on straight track and on ' curved track, as having a bearing

on the wear of the rail and the maintenance of the track, as well as

upon the strength of the rail. The tests on the Richmond, Fredericks-

burg & Potomac Railroad were made on straight track laid with both

flat and inclined tie plates, on a 2^° curve with flat tie plates, and on a

5° curve with canted tie plates, the weight of the rail being 100 lb. per

yd. The tests on the Baltimore & Ohio Railroad were made on 130-lb.

rail with both flat and inclined tie plates on straight track and 7° curves.

On the Philadelphia & Reading Railway tests were made on straight

track with 130-lb. rail with both flat and inclined tie plates. On the

Lehigh Valley Railroad the 136-lb. rail was laid with inclined tie plates

on both the straight track and the 10° curve used. In all cases the runs

were at 5 and 40 miles an hour, and heavily loaded coal cars were at-

tached to the locomotive for these tests. Not enough progress has



Stresses in Railroad Track 383

been made in working up the data to indicate whether conclusive evi-

dence has been obtained, but the many auxiliar}^ observations on the

tilting and lateral movement on the rails themselves promise to give

information of real value.

It is apparent that the office work of making more than 400,000

readings of stremmatograph records, computing the data, and correlating

the various observations otherwise made during the tests, is a time-

consuming task. The staff has been increased, and it is hoped that good

progress in reducing data and preparing results for presentation will

be made during the coming year.

The Committee acknowledges with pleasure the substantial contri-

bution of money for continuing the work that has been made by six com-

panies that manufacture steel rails.

The Committee is making progress on other problems of its program.

Respectfully submitted.

Committee on Stresses ix Rau-roap Track,

Bv A. N. Talbot, Chairman.





REPORT OF COMMITTEE IV—RAIL

G. J. Ray, Chairman; ]. M. R. Fairbairn, Vice-Chainnaii

:

E. E. Adams, Hunter McDonald,
W. J. Backes, R. Montfort,
F. L. C. Bond, G. L. Moore,
W. C. Gushing, C. A. Morse,
Dr. p. H. Dudley, A. W. Newton,
J. B. Emerson, , J. R. Onderdonk,
C. F. W. Felt, F. L. Thompson,
L. C. Fritch, V. M. Waring.
C. R. Harding, Louis Yager,

J. D. Isaacs, C. B. Young,
H. D. KxECHT. Committee

To the American Railivay Engineering Association

:

Your Committee on Rail respectfully submits its report to the Twenty-

fifth Annual Convention:

Revision of Manual

The Committee proposes material for Manual revision as follows

:

Appendix B—Revised Specifications for Quenched Carbon
Steel and Alloy Steel Track Bolts.

Appendix C—Revised Specifications for Quenched Car-
bon Steel Joint Bars.

Exhibit A—Revised Form 402-C, Annual Report of

Rail Failures.

Exhibit B—Recommended Design for 150-lb. Rail Sec-
tion.

(2) Mill Practice

The Committee is continuing the study of rail manufacturing prac-

tices as included in the so-called "Specifications for Experimental Lots

of Dead-Setting Open-Hearth Carbon Steel Rails" and has secured

chemical and physical test data on approximately 100,000 tons of high

silicon dead-setting steel produced at five mills in the United States and

one mill in Canada. The record in general shows a better quality of

material in the dead-setting steel rail than in the average output under

the standard specifications without additional rejections or hardship

upon the manufacturer.

Before drawing further conclusions, the Committee desires to study

the behavior of this rail in track and the Association membership is

urged to co-operate in securing further tonnages under the Experimental

Specifications for observation purposes.

Bulletin 263, January, 1924.
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(3) Rail Failures

The Committee presents rail failure statistics for the period ending

October 31st, 1922, as Appendix A. The average failures per 100 track

miles for all the rail reported on are given below

:
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(5) Desirable Length of Rails

The Committee is not yet prepared to recommend to the Association

a definite rail length in excess of the present 33-ft. standard for adoption

as an alternate standard, and asks for a reassignment of the subject.

Proponents of a 39-ft. rail length base their choice almost entire!}'

upon the length of equipment available for transportation. Those advo-

cating a 45-ft. rail length believe that equipment should not be the gov-

erning factor and that economies in track maintenance require that rail

shall be the maximum permissable length consistent with proper ex-

pansion.

(6) Joint Bars and Methods of Treatment

The Committee presents for approval two specifications :

(1) For Quenched Carbon Steel and Alloy Steel Track
Bolts submitted in Appendix B.

(2) For Quenched Carbon Steel Joint Bars submitted in

Appendix C.

The Specification for Track Bolts is identical with that approved by

the Association in 1923, except for the interjection of a paragraph desig-

nating the nominal size of rolled thread bolts as the over-all diameter of

the rolled threads.

Considerable confusion has arisen over whether the diameter of

the shank or the diameter of the rolled thread should be considered the

nominal diameter and the clear definition in the specification is in line

with the universal practice among American manufacturers and on most

of the railways.

The Specification presented for Quenched Carbon Steel Joint Bars is

in substance identical with the specification of the American Society for

Testing Materials, the principal point of divergence being closer limits

of tolerance in fit.

(7) Rail Sections

The Committee presents a design for 150-lb. rail section as Exhibit B.

As information, there is also presented as Appendix D a series of

different rail sections as compared with the standard A.R.A. and A.R.E.A.

designs. This comparison was prepared by Mr. W. C. Cushing. It is

believed that this data will be of great use to all members considering

the adoption of new sections.

(8) Transverse Fissures

The Committee is participating in a joint investigation of the under-

l\ing cause of transverse fissures, the parties now co-operating being

the Bureau of Standards of the Department of Commerce, the Rail Manu-
facturers' Committee, the Joint Committee on Stresses in Track, and the

Rail Committee.

In order that the circumstances under which the Committee consented

to participate in such an enterprise may be clearly understood, there is

presented in Appendix E the original correspondence between the Bureau
of Standards, who are sponsoring this work, and the Chairman, together

with a digest of the proceedings at the subsequent conferences.
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All concerned in this undertaking have promised to supply promptly

all facts within their knowledge concerning transverse fissures to the

Conference, in order to establish a commonly accepted groundwork of

investigation. Under the authority of your officers, an Engineering Di-

vision Circular was recently issued in the hope of assisting in adequate

fulfillment of our obligation. A copy of this circular is also presented

in Appendix E.

The Bureau of Safety of the Interstate Commerce Commission,

while not accepting an invitation to be present at the preliminary con-

ference, participated in the second conference held late in September.

This circular was prepared immediately after this conference. The Com-
mittee regrets the subsequent withdrawal of the Bureau of Safety from

further participation.

It is believed by the members of the Rail Committee that our accu-

mulated data will serve to establish a pre-disposition of certain furnace

heats toward failures of this type and that progress in co-operation with

the rail manufacturers may be made toward eliminating such heats from

mill shipments.

(9) Comparative Wear of Various Weights of Rail

The Committee reports slow progress due to present inability to so

co-ordinate the data at hand as to yield reliable conclusions. It is hoped

that further data may serve to solve the present difficulty and effort will

be continued.

(10) Rail Canting

The Committee is co-operating with the Committee on Track on this

topic, but the Joint Committee has so far failed to agree upon a report.

The Committee desires to correct an error in the report made last

year on this subject: The Boston & Maine Railroad was listed as among

the railways who have standardized on rail canting. This should have

read "The Boston & Albany Railroad have standardized on rail canting."

(11) Movement of Contiguous Rails Through Bolted Joints

The Committee is studying this subject through observing the travel

of expansion in track at periodic intervals under conditions of both dry

joints and lubricated joints. These observations seem to indicate that

without lubrication most of the expansion is concentrated in a relatively

small percentage of the joints, with consequent wide gaps during the

contraction phase at these locations. With lubrication of the contact

surfaces the movement appears considerably more uniform.

Laboratory tests on fully bolted joints, the bolt tension being ap-

proximately 13,000 lbs., show that the theoretical forces developed by a

temperature change of approximately twelve degrees should suffice to

slip the rail. It seems probable that this tension is being frequently ex-

ceeded in an effort to maintain joints to their maximum efficiency as a

girder, the result being a locking of the rail against expansion slip in

many joints. The expansion thereupon travels until a relatively loose
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joint is encountered, with consequent batter at such points through im-

proper spacing. A balanced standard of bolt tension might be possible

under which the mechanical strength of the joint could be conserved

without unduly restraining slip, and the Committee desires to continue

the work along this line during the following year.

(12) Cause and Prevention of Battered Rail Ends

The Committee reports progress and the present belief that excessive

opening between rail ends constitutes the principal cause of batter. It

desires to continue the study next year.

Action Recommended

1. The Committee recommends that Rail Record Form 402-C, An-

nual Report of Rail Failures, presented as Exhibit A, be adopted by the

Association and substituted for the corresponding form now printed in

the Manual.

2. The Committee recommends that Specifications submitted with

this report in Appendix B, Specifications for Quenched Carbon Steel and

Alloy Steel Track Bolts, be adopted by the Association and substituted for

the corresponding specifications now printed in the Manual.

3. The Committee recommends that specifications submitted with this

report in Appendix C, Specifications for Quenched Carbon Steel Joint

Bars, be adopted by the Association and substituted for the corresponding

specifications now printed in the Manual.

4. The Committee recommends that Exhibit B, Design for 150-lb

Rail Section, be accepted as an American Railway Engineering Association

standard and printed in the Manual.

Recommendations for Future Work

1. Revision of Manual.

2. Continue the study of details of mill practice and manufacture as

they affect rail quality.

3. Continue the study of fair and correct methods of reporting rail

failures.

4. Continue the study of transverse fissures.

5. Continue the study of comparative wear of various weights of rail

under similar traffic conditions.

6. Continue the study of rail canting.

7. Continue the study of advisability of lubrication of contact sur-

faces between joints and rail, together with the eflfect of various bolt ten-

sions on the mechanical strength of joints and resistance to slip.

8. Continue the study of track bolt design.

9. Continue the study of the cause and prevention of rail battering.
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10. Continue the study of most desirable length for rails.

11. Study the effect on the rails of welding of traction bonds and

signal bonds.

12. Study the design of spring washers.

13. Determine the maximum permissible wheel loads on steel rail

imposed by passage of wheels of various diameters.

14. Establish limits of rail wear on curves for various classes of

traffic and wheel loads.

Respectfully submitted,

The Committee on Rail,

By G. J. Ray, Chairman.
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Exhibit B

RECOMMENDED DESIGN FOR 150-lb RAIL SECTION

Area



Appendix A

RAIL FAILURE STATISTICS FOR 1922

By J. B. Emerson, Engineer of Tests, Rail Committee.

This report deals with statistics of rail failures collected for the year

ending October 31st, 1922. The information furnished by the reporting

railways shows the number of tons of each year's rolling from each mill,

the equivalent number of track miles, and the total number of failures

that occurred in each year's rolling from the date laid until October 31st,

1922. It also includes information, heretofore not collected, from which

the failure rate for each year of service is based upon the amount of rail

actually in track during such period.

A practical method of collecting this information was submitted to

the Association at the March Convention and subsequently embodied in a

revision of the standard form. The method was explained in detail in

Appendix D to the Rail Committee Report and requires the reporting rail-

ways to keep a record of rail renewals in each lot for each year. It was

found that some of the reporting railways did not have this information

in proper shape to incorporate into their reports for 1922, but it is believed

that the summation tables are not materially affected in the present report

and that next year practically all of the reporting railways will be able

to submit the full data requested.

The report remains based solely on the number of years of service in

track endured by the rail, the same basis on which all previous statistical

reports have been issued by the Committee.

Hope was expressed last year that tabulations of rail performance,

based on the tonnage carried by the failed rail might be accomplished this

year, but our further studies indicate that this is impracticable on a

majority of American track. Recorded traffic data does not yield any

exact figure, and in many cases estimates are subject to large variation.

Effort is being continued, however, toward rating the performance of the

various mills on the basis of the tonnage carried by their product.

The rollings for 1917 and succeeding years are embodied in these

statistics. The tonnage and track miles represented are as follows

:

Year Rolled Tons Track Miles

1917 1,050,632 6,945.43

1918 917,050 6,117.93

1919 947,577 6,402.43

1920 1,146,419 7,550.63

1921 1,138,048 7,421.29

1922 808,128 5,130.65

The average results are shown in Table 1, together with the results

taken from previous reports. The measure of performance of each year's

rolling is taken as the failure per 100 track miles for five years' service,

the failure rate for each year, as explained above, being based upon the

393
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amount in track at that time and not as heretofore on the amount origi-

nally laid.

As indicated in our last year's report, the 1917 rollings, whose period

of observation is now concluded, show another increase in failure rate.

However, the four-year record of the 1918 rollings shows a gratifying

drop from the four-year record of the 1917 rollings. It is believed that

this report includes the peak of bad performance and we may hope for a

resumption of the falling curve next year.

Fig. 1 shows diagrammatically the general average results.

Table 2 presents a summary from ten years' reports showing track

miles and total failures in addition to the failures per 100 track miles

shown in Table 1. The average results of the rails from each of the mills

for the rollings since 1908 are given in Table 3. The failures of the roll-

ings from each of the mills are shown diagrammatically in Fig. 2.

Table 4 presents the performances of the rails rolled at each of the

mills in recent years. The failures per 100 track miles are shown per

year of service and the average shown for the rollings from 1917 to 1921

inclusive for each mill. This average is weighted by the mileage repre-

sented in each of the five years' rollings and the average results are also

presented diagrammatically in Fig. 3. Algoma now shows the least failures

per 100 track miles per year with the figure of 7.83. Pennsylvania shows

a considerable relative drop from last year's failure rate, due to their

rolling no rails in the year 1917, the rails of practically all 1917 rollings

showing unusually bad performance.

Table 5 presents the average weight of the rails rolled at each of the

mills.

<0

r
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Table 1—Accumulated Failures for Rollings from 1917 to 1921

Year
Rollea
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Table 2—Summary from Ten Years' Reports Showing Track Miles,

Total Failures and Failures per 100 Track Miles



Table 3—Failures for Various Ages of Rail per 100 Track MUes

397
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Table 4—Recapitulation—Totals and Averages Grouped by Mills

Track Miles Represents Quantity Originally Laid

Failures to Date Computed by Mile Years of Rail in Service

Year
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Table 5—Average Weights of Rails. Compiled from Tonnages Used

in This Report

UUl
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Comparative Record of Mills by Years of Rollings

Fig. 2

—

Record of Failures per 100 Track Miles for Five Years' Service

FOR Rollings from 1908 to 1917.
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Diagram Showing Failures per 100 Track Miles per Year by Mills for

Period Ending October 31, 1922

Ulll
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Diagram Showing Failures per 100 Track Miles by Mills and Years

for Period Ending October 31, 1922
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Appendix B

(6) SPECIFICATIONS FOR QUENCHED CARBON STEEL
AND ALLOY STEEL TRACK BOLTS

J. B. Young, Chairman, Sub-Committee ; L. C. Fritch, Louis Yager, J. R.

Onderdonk, F. M. Waring, J. B. Emerson.

(I) MATERIALS

1. (a) The steel for the bolts shall be made by the open-hearth

process.

(b) The steel for the nuts shall be made by either or both the fol-

lowing processes : Bessemer or open-hearth.

(II) CHEMICAL REQUIREMENTS

2. The steel for the bolts shall conform to the following requirements

as to chemical composition :

Carbon—Not under 0.30 per cent.

Phosphorus—Not over 0.04 per cent.

3. An analysis of each melt of steel shall be made by the manu-
facturer to determine the percentage of carbon, manganese, phosphorus

and sulphur. This anahsis shall be made from drillings taken at least

ys inch beneath the surface of a test ingot obtained during the pouring of

the melt. The chemical composition thus determined shall be reported to

the Railway Company or their representatives, and shall conform to the

requirements specified in Section 2.

4. An analysis may be made by the Railway Company from a finished

bolt representing each melt. The phosphorus content thus determined

shall conform to that specified in Section 2.

(III) PHYSICAL REQUIREMENTS

5. (a) The bolts shall conform to the following minimum require-

ments as to tensile properties

:

Carbon Steel Alloy Steel

Ultimate tensile strength, lb. per sq. in 100,000 110,000
Yield point, lb. per sq. in 75,000 85,000
Elongation in 2 in. per cent 10 12

(b) The yield point shall be determined by the drop of the beam or

bj^ the dividers, the method being optional with the inspector and at a

cross-head speed not to exceed % inch per minute. The tensile strength

shall be determined at a speed not to exceed IJ^ inches per minute.

(c) The capacity of the nut in developing the full strength of the bolt

shall be determmed by a strip test. The threads must not strip when the

bolt, with nut fully mounted, is tested in tension to its yield point, the load

being applied to the head and the outside of the nut.
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6. Full-size bolts shall bend cold through 45 degrees around a pin,

the diameter of which is equal to the diameter of the bolt, without crack-

ing on the outside of the bent portion.

7. Tension test specimens shall be taken from the finished bolts and

shall conform to the dimensions of the A.S.T.M. standard test specimen.

The ends shall be of a form to fit the holders of the testing machine in

such a way that the load shall be axial.

8. (a) One tension, one bend, and one strip test shall be made

from each lot of 50 kegs or fraction thereof.

(b) If any test specimen shows defective machining or develops

flaws, it may be discarded and another specimen substituted.

(c) If the percentage of elongation of any tension test specimen is

less than that specified in Section 6 (a) and any part of the fracture is

more than ^ inch from the center of the gage length, as indicated by

scribe scratches marked on the specimen before testing, or if the bend

test specimen breaks in the threaded portion, a retest shall be allow^ed.

(IV) DESIGN AND TOLERANCE

9. (a) The nominal size of rolled thread bolts shall be the over all

diameter of the rolled threads.

(b) The bolts and nuts shall conform to the dimensions specified

by the Railway Company, subject to the following variations: A variation

of 3*2 inch under and 1/64 inch over the specified diameter of the shank

of the bolt will be permitted. The diameter of the shank shall not be

below the diameter of the rolled thread by more than is inch for bolts

% inch in diameter and under, nor more than ^2 inch for bolts 1 inch

in diameter and over. The length of the bolt under the head shall not

vary more than % inch from that specified. A variation in the dimensions

of the elliptical shoulders under the head of 3^2 inch will be permitted.

(V) MANUFACTURE

10. The bolts and nuts may be neatly formed and free from fins or

nicking. The head of the bolt shall be concentric with and firmly jointed

to the shank, with the under side at right angles to the axis of the bolt.

The threads shall be sharp and true to gage and may be rolled or cut.

The nuts shall have a handfree fit on the bolt from four to six turns

and tight with a 15-inch wrench the balance of the screw length without

distorting the threads. They shall be screwed on the bolts before packing

a sufficient number of turns to hold them in place until used. The bolts

shall enter the quenching medium at a temperature of not less than 790

degrees Centigrade (1450 degrees Fahrenheit).

11. The finished bolts and nuts shall be free from injun'nus defects

and shall have a workmanlike finish.
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(VI) INSPECTION

12. The inspector representing the Railway Company shall have free

entry at all times, while work on the contract of the Railway Company is

being performed, to all parts of the manufacturer's works which concern

the manufacture of the bolts and nuts ordered. The manufacturer shall

afford the inspector, free of cost, all reasonable facilities to satisfy him

that the bolts and nuts are being furnished in accordance with these

specifications. All tests (except check analysis) and inspection shall be

made at the place of manufacture prior to shipment, unless otherwise

specified, and shall be so conducted as not to interfere unnecessarily with

the operation of the works.

13. (a) Unless otherwise specified, any rejection based on tests made

in accordance with Section 4 shall be reported within five working days

from the receipt of samples.

(b) Bolts and nuts which show injurious defects subsequent to their

acceptance at the manufacturer's works will be rejected and the manu-

facturer will be notified.

14. Samples tested in accordance with Section 4 which represent re-

jected bolts shall be preserved for two weeks from the date of the test

report. In case of dissatisfaction with the results of the test, the manu-

facturer may make claim for a hearing within that time.

(VII) MARKING

15. (a) A letter or brand indicating the manufacturer and the initials

"H T" shall be pressed on the head of the bolt when it is formed.

(b) All containers shall be marked by the manufacturer as follows

:

(1) Name of manufacturer.

(2) Material (carbon or alloy steel).

(3) Size of bolts (diameter and length).

(4) Weight.

Conclusion

The Committee recommends that the foregoing specifications be

adopted by the Association and substituted for the corresponding specifica-

tions now in the Manual.
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(6) SPECIFICATIONS FOR QUENCHED CARBON STEEL
JOINT BARS

J. B. Young, Chairman, Sub-Committee; L. C. Fritch, Louis Yager, J. R.

Onderdonk, F. M. Waring, J. B. Emerson

(I) MATERIALS

1. The steel shall be made by the open-hearth process.

(II) CHEMICAL REQUIREMENTS

2. The steel shall conform to the following chemical composition

:

Carbon 0.35 to 0.60 per cent.

Manganese Not over 0.80 per cent.

Phosphorus Not over 0.04 per cent.

3. An analjsis of each melt of steel shall be made by the manu-

facturer to determine the percentages of carbon, manganese, phosphorus

and sulphur. The analysis shall be made from drillings taken at least

% inch beneath the surface of a test ingot obtained during the pouring

of each melt. The chemical composition thus determined shall be reported

to the purchaser or his representative and shall conform to the require-

ments specified in Section 2.

4. An analysis may be made by the purchaser from a finished bar

representing each melt. The chemical composition thus determined shall

conform to the requirements specified in Section 2.

(III) PHYSICAL REQUIREMENTS

5. (a) The joint bars shall conform to the following minimum re-

quirements as to tensile properties

:

Tensile strength, lb. per sq. in 100,000

Yield point, lb. per sq. in 70,000

1,600,000

Elongation in 2 in., per cent
Tens. Str.

but in no case under 12 per cent.

3,500,000

Reduction of area, per cent
Tens. Str.

but in no case under 25 per cent.

(b) The yield point shall be determined by the drop of the beam of

the testing machine.

6. The bend test specimen specified in Section 7 shall bend cold

through 90 degrees around a pin the diameter of which is equal to three

times the thickness of the specimen, without cracking on the outside of

ihe bent portion.
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7. Tension and bend test specimens shall be taken from the finished

bars. Tension test specimens shall conform to the dimensions of the

standard A.S.T.M. two-inch test bar. Bend test specimens may be Yi inch

square in section, or rectangular in section with two parallel faces as

rolled, with corners rounded in radius not over -h inch.

8. If preferred by the manufacturer and approved by the purchaser,

the following bend test may be substituted for that described in Section 6

:

A piece of the finished bar shall bend cold through 45 degrees around

a pin the diameter of which is equal to three times the greatest thickness

of the section, without cracking on the outside of the bent portion.

9. (a) One tension and one bend test shall be made from each melt.

(b) If any test specimen shows defective machining or develops

flaws, it may be discarded and another specimen substituted.

(c) If the percentage of elongation of any tension test specimen is

less than that specified in Section 5 and anj^ part of the fracture is more

than y^ inch from the center of the gage length, as indicated by scribe

scratches marked on the specimen before testing, a retest shall be allowed.

10. If the results of the physical tests of any test lot do not conform

to the requirements specified, the manufacturer may retreat such lot one

or more times, in which case two additional tension and two additional

bend tests shall be made from such lot, all of which shall conform to the

requirements specified.

(IV) DESIGN AND TOLERANCE

11. The splice bars shall be smoothly rolled, true to templet, and

shall accurately fit the rails for which they are intended. The bars shall

be sheared to length, and the punching and notching shall conform to the

dimensions specified by the purchaser. A variation of 3*2 inch from the

specified size of holes, of tV inch from the specified location of holes, and

of y% inch from the specified length of splice bar, will be permitted.

Bars shall be straight without camber in either plane and with outside

surface of web parallel to the axis of rail.

(V) MANUFACTURE

12. The finished splice bars shall be free from injurious defects and

shall have a workmanlike finish.

13. Joint bars shall be punched, slotted and shaped at a temperature

of not less than 800 degrees Centigrade (1470 degrees Fahrenheit) and

subsequently quenched from a temperature of 810 degrees Centigrade

(1490 degrees Fahrenheit).

(VI) INSPECTION

14. The inspector representing the purchaser shall have free entry

at all times while work onJ;he contract of the purchaser is being per-

formed, to all parts of the manufacturer's works which concern the

manufacture of the splice bars ordered. The manufacturer shall aflford
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the inspector, free of cost, all reasonable facilities to satisfy him that

the splice bars are being furnished in accordance with these specifications.

All tests (except check analyses) and inspection shall be made at the

place of manufacture prior to shipment, unless otherwise specified, and

shall be so conducted as not to interfere unnecessarily with the operation

of the works.

15. (a) Unless otherwise specified, any rejection based on tests made

in accordance with Section 4 shall be reported within five working days

from the receipt of samples.

(b) Splice bars which show injurious defects subsequent to their

acceptance at the manufacturer's works will be rejected, and the manu-

facturer shall be notified.

16. Samples tested in accordance with Section 4 which represent

rejected splice bars shall be preserved for two weeks from the date of

the test report. In case of dissatisfaction with the results of the tests,

the manufacturer may make claim for a rehearing within that time.

(VII) MARKING

17. The name or brand of the manufacturer and the year of manu-

facture shall be rolled in raised letters and figures on the side of the

rolled bars and a portion of this marking shall appear on each finished

splice bar.

Conclusion

. The Committee recommends that the foregoing specifications be

adopted by the Association and substituted for the corresponding specifi-

cations now in the Manual.
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Appendix E

JOINT INVESTIGATION OF TRANSVERSE FISSURES

C. F. W. Felt, Chairman, Sub-Committee; Dr. P. H. Dudley, W. C.
Cushing, R. Montfort, C. A. Morse, J. B. Emerson.

Sub-Committee 7 presents the following exhibits in order to record

the inception of the joint investigation into the cause of transverse fis-

sures, together with a digest of the Minutes of the Conferences so far

held.

Exhibit A

LETTER FROM CHAIRMAN RAY TO MEMBERS OF RAIL
COMMITTE, DATED JULY 14, 1923

Please find enclosed for your records a copy of Director Burgess'
letter to me of June 20th and his report of the conference held in his

office on June 15, 1923.

In order. that all may fully understand the Rail Committee's position
with respect to the conference in question and be in a position to properly
consider official action to be taken by the Rail Committee, I am sending
to you a copy of the correspondence and a summary of the situation

to date.

In March of this year, the Acting Director, F. C. Brown, wrote a
letter to many railroads and also to the American Railway Association,
with respect to the Bureau of Standards undertaking an investigation
of the question of transverse fissures.

Attached you will find Mr. Brown's letter to me of March 21 and
my reply of March 29. After receiving my letter of the 29th, Dr. Burgess
called on me at Hoboken and explained more in detail his attitude

with respect to the subject under consideration. He also left with me
the replies which the Bureau had received from the various railroads

to Mr. Brown's circular letter of March 21. I advised Dr. Burgess that I

would take the question up with the members of the Rail Committee at

the May meeting. I reported this matter more in detail in my circular

letter to the Rail Committee of April 16. At the Rail Committee meeting
held in New York on May 8, it was decided that the following members
be appointed as a Special Committee to meet Dr. Burgess, with the Chair-
man, on some date to be fixed by Dr. Burgess

:

Messrs. C. R. Harding, P. H. Dudley, J. R. Onderdonk, H. D. Knecht,

J. B. Young, A. W. Newton, C. F. W. Felt, W. C. Cushing, R. Montfort,
C. A. Morse, J. B. Emerson

Dr. Burgess was notified by letter on May 8 of the action taken.

A copy of this letter is attached.

Dr. Burgess fixed June 15 as the date for the meeting and later

advised that the Manufactjjrers' Committee would be present at the

conference in question.

The following members of the Rail Committee met with Dr. Burgess
and his associates on June 15 as planned:

Chairman, George J. Ray; Messrs. W. C Cushing, Dr. P. H. Dudley,
represented by C. B. Bronson, J. B. Emerson, C. F. W. Felt, represented

by J. deN. Macomb, C. R. Harding, H. D. Knecht, R. Montfort, J. B.

Young.
The following members of the Manufacturers' Committee were also

present

:
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Chairman, F. W. Wood; Messrs. John Brunncr, O. U. Cook, E. F.

Kenney, L. S. Marsh, C. F. W. Rys, H. P. Tieniann, F. A. Weymouth.
The Chairman had also notified Prof. Talbot to be present at the

meeting as the Chairman and representative of the Stresses in Track
Committee. Because of the rush of other business, Prof. Talbot was not

able to attend the conference, but expressed his willingness to co-operate
in any way deemed necessary by the Rail Committee. In line with the

Chairman's suggestion to Dr. Burgess, James E. Howard of the Bureau
of Safety of the Interstate Commerce Commission had been invited to

be present at the meeting and participate in the discussion. Mr. Howard
was not present.

Director Burgess stated that the Seaboard Air Line Railroad had
communicated early this year with Secretary Hoover of the Department
of Commerce, suggesting that an investigation be undertaken into the

transverse fissure situation, as considerable dispute still existed as to

whether transverse fissures were due to defective steel or to the service

rails were called upon to undergo in track. The communication was
referred to Dr. Burgess. Since the Bureau of Standards had pursued
certain "investigations with respect to rails for a period of over ten

years and had available considerable information with respect to trans-

verse fissures. Secretary Hoover was advised that the Department stood
ready to extend its facilities for further work if such work was con-

sidered advisable.

Representatives of the Rail Committee and of the Manufacturers
stated their side of the case in about the usual terms. Chief Metallurgist

Rawdon of the Bureau of Standards gave a summary of the work hereto-

fore done by the Department. It was finally decided that a small com-
mittee representing the Manufacturers, the Bureau of Standards and
the Rail Committee would meet and consider ways and means of further

investigating the problem. It was definitely decided that this small

committee would not have authority to proceed with any work without

first reporting to their respective organizations.

Exhibit B

LETTER UNDER DATE OF MARCH 21, 1923, ADDRESSED BY
ACTING DIRECTOR BROWN OF THE BUREAU

STANDARDS TO CHIEF ENGINEERS OF
CLASS I RAILROADS

"The Bureau of Standards has received from a number of railway

engineers the suggestion that it should institute a thorough investigation

into the scientific questions and actual cause of the presence of trans-

verse fissures in rails. The Bureau is disposed to undertake such an
investigation, provided it is felt by the chief engineers of the various

railways that it would be likely to develop matters of importance to the

railways themselves. We would like to have your opinion as to whether
or not you believe that such an investigation would be of value and
whether they would be disposed to co-operate with the wealth and experi-

ence and knowledge which your railway possesses in the matter."

Exhibit C

REPLY TO MR. BROWN FROM MR. RAY UNDER DATE OF
MARCH 29, 1923

"I have your communication of March 21, with reference to the

subject of transverse fissures and in which you ask my opinion as_ to the

advisability of the Bureau of Standards undertaking a thorough investi-

gation into the scientific questions and actual cause of the presence of

transverse fissures in rails.
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"On account of the importance of this question of transverse fissures,
I hesitate to advise against such an undertaking on the part of the
Bureau of Standards. On the other hand, I am very doubtful about
the possibility of such an investigation developing any material informa-
tion which is not already well known to those who have been closely in
touch with this question for the past ten or twelve years. The best talent
in the railroad profession has been working on this subject for many
years. The engineers of those railroads having experience with trans-
verse fissures have been and are still studying this subject from every
angle. The subject is a live one and has been with the Rail Committee
of the American Railway Engineering Association, which in turn repre-
sents the Engineering Division of the American Railway Association. The
Rail Committee has had the co-operation of the railroads, the steel com-
panies and in fact everybody that has any knowledge of the subject.
You also undoubtedly know that Mr. Howard of the Interstate Com-
merce Commission has been making a thorough study of this problem
for at least ten years.

"In view of what I have just stated, I do not see just what good an
investigation by the Bureau of Standards can possibly do. In the first

place, anyone who undertakes an investigation of the subject of trans-
verse fissures, who is not already familiar with the past history of the
subject and who has not a working knowledge of the difficulties en-
countered in the field, will have to spend much time in going over pre-
paratory information which has long since become a fundamental part of
the knowledge of all those who are familiar with the subject. Almost
everyone who has to date made a careful study of transverse fissures
has arrived at certain conclusions only to have these c'bnclusions fall by
the wayside on the acquisition of additional information.

Therefore, while no doubt all the roads and the American Railway
Engineering Association will be glad to co-operate with the Bureau of
Standards should the Bureau undertake an investigation of the subject
of transverse fissures, I personally feel that this is not a subject which
can be properly or satisfactorily handled by the Bureau of Standards at
this late date. Should you undertake such an investigation, I assure
you that the Lackawanna Railroad will co-operate with the Bureau
in every possible way and anything that you develop which will throw
additional light on this all important subject will be appreciated. As to the
attitude of the Rail Committee of the American Railway Engineering
Association, I will communicate at once with the members of the Com-
mittee and will be glad to later advise you as to the consensus of opinion
of that Committee."

Exhibit D

LETTER FROM MR. RAY TO DIRECTOR BURGESS OF THE
BUREAU OF STANDARDS UNDER DATE OF MAY 8, 1923

Please refer to the question of the Bureau of Standards undertaking
an investigation of transverse fissures in rails which you had up with
various roads and which you discussed with me in my office some daj^s
ago.

There was a meeting of the Rail Committee of the American Rail-
way Engineering Association today and this question was discussed at
some length. The Chairman was finally directed to confer with you
at once with a view of a Sub-Committee of the American Railway Engi-
neering Association Rail Committee meetino- you and your representa-
tives at Washington in the near future and at your convenience. It is

felt by the members of our Committee that we cannot very well reach a
definite conclusion as to what should be done without spending some little

time with you in discussing the details of such work as could be profitably
undertaken by your Department.
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I wish to also call your attention to the fact that Mr. Howard of

the Bureau of Safety of the Interstate Commerce Commission has se-

cured a great amount of information from the railroads and he has per-

sonally done a lot of work in connection with the question of transverse

fissures. It is the thought of our Committee that Mr. Howard should

be invited to attend the preliminary conference referred to herein. H
this is agreeable to you we would be glad to have you select a date as

much in advance as possible that our Committee can meet you in Wash-
ington.

Exhibit E

DIGEST OF PROCEEDINGS OF THE TWO JOINT CONFER-
ENCES SO FAR HELD

The Bureau of Standards, having been urged by certain railway

engineers and others to take up a study of the type of rail failure known
as transverse fissures, called a conference on June 15 of leading chief

engineers of the railways, representatives of rail manufacturers and
other organizations including the Rail Committee of the American Rail-

way Engineering Association.

In response to the invitation, the following men representing the or-

ganizations listed were present

:

George K. Burgess, Director, Bureau of Standards, Washington, D. C.

G. J. Ray, Chief Engr. D., L. & W. R. R., Chairman, Rail Com.
A.R.E.A.

J. B. Emerson, Eng. of Tests, A.R.E.A., Chicago, 111.

J. B. Young, A.R.E.A. Rail Com. (P. & R. Ry.), Reading, Pa.

H. D. Knecht, A.R.E.A. Rail Com. (M. P. R. R.), St. Louis, Mo.
C. R. Harding, A.R.E.A. Rail Com. (Southern Pacific Co.), New

York City.

W. C. Gushing, A.R.E.A. Rail Com. (Pennsylvania System), Phila-

delphia, Pa.

C. B. Bronson, A.R.E.A. Rail Com. (New York Central Railroad),

New York City.

R. Montfort, A.R.E.A. Rail Com. (L. & N. R. R.), Louisville, Ky.

J. deN. Macomb, A.R.E.A. Rail Com. (A., T. & S. F. Ry.), Chi-

cago, 111.

F. W. Wood, Manufacturers' Rail Committee, Baltimore, Md.
E. F. Kenney, Bethlehem Steel Co., Bethlehem, Pa.

F. A. Weymouth, Bethlehem Steel Co., Bethlehem, Pa.

C. F. W. Rys, Carnegie Steel Co., Pittsburgh, Pa.

Hugh P. Tiemann, Carnegie Steel Co., Pittsburgh, Pa.

John Brunner, Illinois Steel Co., Chicago.

L. S. Marsh, Inland Steel Co., Chicago.

O. U. Cook, Tennessee Coal, Iron & R. R. Co., Birmingham, Ala.

H. S. Rawdon, Bureau of Standards, Washington, D. C.

L. B. Tuckerman, Bureau of Standards, Washington, D. C.

R. L. Sanford, Bureau of Standards, Washington, D. C.

John R. Freeman, Jr., Bureau of Standards, Washington, D. C.

G. W. Quick, Bureau of Standards, Washington, D. C.

H. L. Whittemore, Bureau of Standards, Washington, D. C.

Dr. Burgess called the meeting to order and spoke of the purpose

of meeting as an opportunity of all parties interested and intimately asso-

ciated with the rail problem to get together and discuss the merits of

joint attack on the problem with the experience of all concerned available.

In the discussion that followed all who spoke agreed that we have

a problem of transverse fissured rails as well as other types of rail

failure. Some of those present could not see just how anything that a

committee might do would not duplicate work already done.
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After Mr. Rawdon of the Bureau outlined the study made by the
Bureau in the past 8 years in examining transverse fissured rails, and
after further discussion of transverse fissures the meeting voted unani-
mously that a smaller working committee representing the Rail Committee
of A.R.E.A. ; the Rail Manufacturers' Committee

;
Joint Committee on

Stresses in Track, the Interstate Commerce Commission and the Bureau
of Standards, be named at an early date to consider the mapping out a
program in an effort to get at the problem. The members of the new
committee are to report to its mother organization for approval.

The importance of not permitting the efforts of the Conference to

resolve itself into an issue between manufacturers and users of rails

as to where the trouble lies, but rather get together in a round table
discussion, with the information of all parties concerned available in an
effort to get to the real cause or causes and contributing factors of trans-
verse fissures in rails was brought out.

The extensive investigation of the effects of phosphorus and sulphur
in steel by a joint committee is working so harmoniously with the co-
operation of manufacturers, government laboratories and technical so-

cieties that it was the sense of the conference to attack this problem in

a somewhat similar manner, but the details will be worked out in the
small committee to be appointed which will meet at an early date.

The meeting thereupon adjourned.
The Committees of three representing the various parties to the

Conference were later appointed and a second meeting was held on
September 28, 1923, the following being in attendance:

Name Representing
W. C. Cushing,
C. B. Bronson, f-Rail Committee, A.R.E.A.

Rail Manufacturers' Committee.

J. B. Emerson,

F. W. Wood,
E. F. Renney,
C. F. W. Rys,

A. N. Talbot,
E. Stimson,
G. J, Ray,

W. P. Borland,
S. N. Mills,

H. S. Rawdon,
H. L. Whittemore,

}•
Bureau of Standards

Joint Committee on Stresses in

Railroad Track.

Interstate Commerce Commission.

John R. Freeman, Jr.

A permanent organization was effected through the election of Direc-
tor Burgess of the Bureau of Standards as Chairman, and John R. Free-
man, Jr., of Dr. Burgess' Office, was designated Secretary.

After general discussion of the controversial aspects of the situation,

it was decided by unanimous vote to proceed to formulate a research
program and it was voted that a Fact Finding Committee be appointed
to collect all available facts relating to transverse fissures and present a

report to the Committee on Program, the Fact Finding Committee to

consist of one representative fi^om each of the following groups

:

Rail Committee, A.R.E.A.
Rail Manufacturers' Committee.
Committee on Stresses in Track.
Interstate Commerce Commission.
Bureau of Standards.

J. B. Emerson, Engineer of Tests of the Rail Committee, was
appointed as its representative, and is now collecting and compiling the

statistical data furnished by the reporting railways for presentation to this
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Fact Finding Committee as our contribution, and so far, more or less

complete data on about 15,000 transverse fissure failures are at hand.

It is recognized that these data are incomplete, not only as to the num-
ber of transverse fissure failures which have occurred but also as to the

mill and track history on many which have been recorded.

In order to stimulate a more active search for full data, authoriza-
tion was secured from the American Railway Association for the issu-

ance of the following Engineering Division Circular, listed as Exhibit F.

Exhibit F

ENGINEERING DIVISION CIRCULAR IV-35, ISSUED UNDER
DATE OF OCTOBER 31, 1923

RAIL FAILURES FROM TRANSVERSE FISSURES

To THE Members :

The Engineering Division urgently requests that full information be

furnished at once by all member railways as to the number of rails which

have failed from transverse fissure in track, classified by the year in

which they failed, and accompanied by all available data as to manufac-

turing history; length of service in track, location as to whether on

curve or tangent
;
grade or level ; and maintenance at point of failure.

Many member lines have already furnished more or less complete infor-

mation on standard forms 402-E and 402-F. These two forms have been

periodically transmitted to railways during the last two years.

Preliminary conclusions drawn from this incomplete data strongly

indicate a defective manufacturing condition in the rail head as respon-

sible for transverse fissure failures, and do not bear out the assertions

of the Bureau of Safety of the Interstate Commerce Commission, who
have repeatedly insisted that excessive axle loads are the sole cause

of transverse fissure development.

The data now in possession of the Engineering Division was in-

formally presented to a Conference held in Washington, September 28th,

called at the instance of the Bureau of Standards, Department of Com-

merce, for the purpose of analyzing all known facts and determining the

true cause of transverse fissures. This Conference was attended by

authorized representatives of the Engineering Division; the Steel Rail

Manufacturers ; Interstate Commerce Commission
;

Joint Committee on

Stresses in Track, and Bureau of Standards.

The evidence of manufacturing defect, although drawn from in-

complete data, impressed the various groups, and it is believed that more

complete information will materially strengthen our case for formal pre-

sentation to the next conference, which is to be called within the next sixt}'

days.

The co-operation of your Engineering Department is therefore re-

quested in furnishing promptly on the standard forms all available data

not heretofore supplied. Additional copies of the forms can be obtained

upon request.





REPORT OF COMMITTEE V—TRACK
W. P. WiLTSEE, Chairman; J. C. Neubert, Vice-Chairman

;

L. B. Allen, j. DeN. Macomb,
V. Angerer, F. H. McGuigan, Jr.,

J. B. Baker, W. S. McFetridge,
C. W. Breed, J. B. Myers,
G. H. Bremner, F. L. Nicholson,
H. G. Clark, W. G. Nusz,
L; W. Deslauriers, J. S. Pole,
C. R. Harding, I. H. Schram,
W. J. Harris, G. J. Slibeck,
T. T. Irving, J. B. Strong,
E. R. Lewis, E. D. Swift,
H. A. Lloyd, J. R. Watt,
R. L. Longshore, Committee.

To the American Railway Engineering Association:

Your Committee respectfully presents herewith report on the sub-

jects assigned, as follows:

(1) Revision of Manual. (Appendix A.)

(2) Detail plans of slip switches and frogs, conferring with Com-
mittee on Signals and Interlocking. (Appendix B.)

(3) Plans and specifications for track tools, collaborating with

Committee on Ballast. (Appendix C.)

(4) The effect of brine drippings on track appliances, with tests of

tie plates subject to brine drippings. (Appendix D.)

(5) Canting of rail inward and taper of tread of wheel, conferring

with Committee on Rail and with Committee E, Division V

—

Mechanical, A.R.A. (Appendix E.)

(6) Method of determining recommendations for rail renewals. (Ap-

pendix F.)

(7) Curving of rails, recommending limits of curvature within which

various weights of rail may be laid without having been pre-

viously curved. (Appendix G.)

(8) Outline of work for the ensuing year. (The Committee's recom-

mendations are given under "Recommendations for Future

Work.")

(9) Resawing and conditioning of rails for relaying. (Appendix H.)

(10) Tie plate plans. (Appendix I.)

(11) Rail joints, assisting Committee on Rail. (Progress—no report

this year.)

(12) Track construction in and across paved streets and highways.

(Appendix J.)

Bulletin 263, January, 1924.
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Committee Meetings

Meetings of the Committee were held in Chicago, June 18th and

September 18th, and in New York, November 8th and 9th.

Action Recommended

1. That the changes in the Manual in Appendix A be approved and

the revised version substituted for the present recommendations in the

Manual.

2. That the plans and specifications in Appendices B and C be

adopted as recommended practice and published in the Manual.

3. That the conclusions in Appendices D, E, F, G, H, I and J be

approved for publication in the Manual or accepted as information as rec-

ommended in the individual reports.

Recommendations for Future Work

(1) Revision of the Manual.

(2) Detail plans of switches and frogs, crossings, slip switches, con-

ferring with Committee on Signals and Interlocking.

(3) Investigate designs of wooden handles for track tools.

(4) Continue investigation of the effect of brine drippings on track

appliances and tests of tie plates subject to brine drippings.

(5) Make final report, if practicable, on canting of rail inward and

taper of tread of wheel, conferring with Committee on Rail and with

Committee E, Division V—-Mechanical, A.R.A.

(6) Make final report, if practicable, on method of determining rec-

ommendations for rail renewals.

( 7) Outline of work for ensuing jear.

(8) Continue investigation of resawing and conditioning of rails for

relaying.

(9) Tie plate plans.

(10) Rail joints, assisting Committee on Rail.

(11) Track construction in and across paved streets and highways.

It is the Committee's idea that no additional work should be under-

taken until some of the subjects above are completed. The report on

Curving on Rails (Subject No. 7) being final, this subject is to be dis-

continued next year.

Respectfully submitted.

The Committee on Track,

W. P. WiLTSEE, Chairman.



Appendix A

(1) REVISION OF MANUAL

W. P. Wilfsee, Chairman, Sub-Committee.

Item 1—Definitions of Terms

The Committee recommends that the following revised and supple-

mented definitions of Switch, Frog, Guard Rail, Crossing and Turnout

terms be substituted for definitions in the 1921 Manual, pages 155 and 156,

and the first half of page 157. The letter "M" designated opposite terms

on revised lists (herewith submitted) indicates definitions now in the

Manual; "MR" indicates revisions of present definitions in the Manual,

and "A" indicates added items and definitions thereof.

Exhibit A-1

Definitions

"GENERAL TERMS"

M Alinement—The horizontal location of a railway with reference

to curves and tangents.

M Branch Line—The secondary line or lines of a railway.

MR Curve, Simple—A curved track forming an arc of a circle of a

single radius.

M Curve, Degree of—The angle subtended at the center of a simple

curve by a 100-ft. chord.

M Curve, Compound—A continuous change in direction of alinement

by means of two or more contiguous simple curves of diflter-

ent degrees having a common direction at their junction

points.

M Curve, Easement—A curve whose degree varies either uniformly

or in some definitely determined manner so as to give a

gradual transition between a tangent and a simple curve,

which it connects, or between two simple curves.

M Curve, Reverse^—Two contiguous simple curves in opposite direc-

tions, with a common direction at their junction point.

MR Curve, Vertical—A vertical bend in the track to connect inter-

secting grade lines.

M Connecting Tr.\ck—Two turnouts with the track between the

frogs arranged to form a continuous passage between one

track and another intersecting or oblique track or another

remote parallel track.

M Crossover—Two turnouts with the track between the frogs ar-

ranged to form a continuous passage between two nearby

and generally parallel tracks.

M Crossover, Double—A combination of two crossovers in opposite

directions, which intersect between the parallel tracks.

441
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A Crossing (Track)—A device used where two tracks intersect

at grade to permit the traffic on either track to run across

the other and comprising four connected frogs, one for each

rail intersection. See Frog. (F/jr Details, see Supplement

D, "Crossing Terms.")

A Elevation (of Curves)—The vertical distance that the outer rail

is raised above the inner rail, sometimes called Superele-

vation.

M Fastenings—Splice Bars, Bolts and Spikes.

M Fastenings^ Auxiuary—•Nutlocks, tie-plates, rail braces and

anti-creeping devices.

A Flangeway—The space between the running rail and a guard

rail which provides clearance for the passage of wheel

flanges.

A Flangeway Depth—The vertical distance from the top of the

running surface of the running rail to the top of a filler

or separator introduced between the running rail and guard

rail. A minimum depth has been standardized at 1% inch.

A Flangeway Width—The distance between the gage line of the

running track rail and the guard line of the adjacent guard

rail. The standard flangeway width on straight track is

154 inch.

A Flare—A tapered widening of the flangeway formed by beveling

or bending the end of a guard rail or frog wing away from

the gage line.

A Flare Opening—The horizontal distance between the gage line

of the running rail and the side of the head of the guard rail

or frog wing rail at the point of maximum opening.

A Foot Guard—A filler, preferably of metal, designed to fill spaces

between converging rails to prevent the feet of persons be-

coming accidentally wedged between the rails.

MR Frog—A device used where two running rails intersect and pro-

viding flangeways to permit wheels and wheel flanges on

either rail to cross the other. (For Details see Supplement

B, "Frog Terms.")

M Gage (A Tool)—A tool by which the gage of track is determined.

M Gage (Of Track)-—The distance between the heads of the rails

measured at right angles thereto at a point 5^ inch below the

top of the rail.

M Gage, Standard—The gage of 4 feet Syz inches.

A Gage Line—A line ^ inch below the running surface of a rail on

the side of the head nearest the center of track.

A Guard Line—A line on a guard rail which is on the side of the

head adjacent to the running rail and on the same level as

the gage line.
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.A Guard Rail—^A rail laid parallel to the running rails of a track

to prevent wheels from being derailed, or to hold the wheels

in proper alinement to the track to prevent their flanges

from striking the points of switches, or the points of frogs in

turnouts or crossings. (For Details see Supplement C, "Guard

Rail Terms.")

A rail laid parallel to the running rails of a track to

keep derailed wheels on the ties.

A Insulation—A device or material that prevents the flow of elec-

tric current in a track circuit from passing from one rail to

the other or through switches and other track structures.

A Joint (Rail)—A fastening designed to unite the abutting ends

of contiguous rails.

A Joint, Insulated—A rail joint designed to arrest the flow of the

electric current from rail to rail by means of insulations so

placed as to separate the rail ends and other metal parts

connecting them.

M Levex—The condition of the track in which the elevation of the

rails transversely is equal.

M Line—The condition of the track in regard to uniformity in di-

rection over short distances on tangents, or uniformity in

variation in direction over short distances on curves.

. M Lining Track—Shifting the track laterally to conform to the es-

tablished alinement.

M Main Line—The principal line or lines of a railway.

M Main Track—The running track of a railway whereon the move-

ment of trains is controlled by timetable, train order or block

signal. For multiple main track generally the southerly or

easterly main track shall be designated as the first main track

and the adjacent one as the second main track, etc.

M Out of Face (Referring to Track Work)—Work that proceeds

completely and continuously over a given piece of track as

distinguished from work at disconnected points only.

M Scissors Crossover—See "Crossover, Double."

MR Slip Switch, Single—A combination of a crossing with one right

hand and one left hand switch and curve between them

within the limits of the crossing and connecting the two

intersecting tracks without the use of separate turnout frogs.

A Slip Switch, Double—A combination of a crossing with two

right hand and two left hand switches and curves between

them within the limits of the crossing and connecting the

two intersecting tracks on both sides of the crossing and

without the use of separate turnout frogs.

M Spiral (When used with respect to Track)—A form of easement

curve in which the change of degree of curve is uniform

throughout its length.
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M Spiral, Ten Chord—An approximate spiral measured in ten equal

chords and whose change of degree of curve is directly pro-

portional to the length measured along the spiral by such

chords.

A Splice Bar—A metal angle bar or other shape used in a rail joint

and fitting into the sides between head and base of the abut-

ting rails.

A Splice Drilling—The spacing of holes in the ends of rails or

other track structures to receive the bolts for the fastening

of splice bars.

MR Split Switch—A device consisting essentially of two tapered

movable rails with necessary connections, designed to divert

rolling stock from one track to another. (For details see

Supplement "A," "Switch Terms.")

M Spur—A line of railway diverging from a main or branch line,

and over which no regular train service is maintained.

M Surface (When used with respect to Track)—The condition of

the track as to vertical evenness or smoothness over short

distances.

A Surface, Running (Tread)—The top part of track structures on

which the treads of the wheels bear.

M Tangent—Any straight portion of a railway alinement.

M Track—Ties, Rails and Fastenings ; with all parts in their proper

relative positions.

A Track Bolt—A bolt with a button head and oval neck and a

threaded nut designed to fasten together rails and splice bars

and other rail joint fastenings.

M TuRNOUT^—A track arrangement consisting of a switch and frog

with connecting and operating parts, and extending from the

point of the switch to the heel of the frog, by means of

which engines and cars may pass from one track to another.

(For Details see Supplement "E," "Turnout Terms;" also

Supplement "A," "Switch Terms," and Supplement "B,"

"Frog Terms.")

M Wye—A principal track and two connecting tracks arranged like

the letter "Y," with the top closed, by means of which engines

and trains may be turned.

(Supplement A)

SPLIT SWITCH TERMS

A Split Switch with Graduated Risers—A split switch in which

the switch rails are gradually elevated by means of graduated

riser plates until they reach the required height above the

stock rail. (For names of detail parts see Plan No. 191.)
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A Split Switch with Uniform Risers—A split switch in which the

switch rails have a uniform elevation on riser plates for the

entire length of the switch. (For names of detail parts see

Plan No. 190.)

A Manganese Tipped Switch—A split switch in which the head of

the tapered rails is cut away in the point portion and man-

ganese steel pieces fastened to the rail to form the point.

A Switch Rail or Point Rail—The tapered rail of a split switch.

A Point Rail Rise— The elevation of a switch point rail to allow

the overhanging part of hollowed out treads of worn wheels

to pass over the stock rail.

A Heel Slope—The inclination produced in that part of the switch

by graduated risers, which reduce the elevation (as the height

of the risers decrease) toward the heel of the switch.

A Bottom Planing—The cut planed at an angle on the bottom of

the base of the switch rail from the point and towards the

heel to allow the switch rail to rest on the top of the base

of the stock rail when the switch rail is closed.

A Side Planing-—The cuts made on the sides of the head of the

switch rail to form the taper from the full width of head to

the point.

A Top Planing—The cut made on the top of the head of the switch

rail from the point and to approximately the head separation.

A Chamfer Cut—The vertical beveling of the gage side of the

switch point to produce a sharp edge to prevent wheel flanges

striking the switch point.

A Head Separation—The point in a tapered switch rail where the

head of the rail assumes its full width.

A Point of Switch (Actual)—The point where the spread between

the gage lines of the main track and the turnout is sufficient

to allow for a practical switch point. (The standard width

of switch point is J4 inch.)

A Vertex or Theoretical Point of Switch—The point where the

gage line of the switch rail, if produced, would intersect the

gage line of the stock rail.

A. Stock Rail—A running rail against which the switch rail operates.

A Stock Rail Bend—The bend or set which must be given the stock

rail at the vertex of a switch to allow it to follow the gage

line of the turnout.

A Heel of Switch—That end of a switch rail farthest from the point

of switch.

A Heel Spread—The distance between gage lines at the heel of the

switch rails. This has been standardized at 6% inches.

A Switch Angle—The angle included between the gage lines of the

switch rail and the stock rail.

A Switch Fixtures—The connecting and bearing parts for the rails

of a split switch. (For details and names of parts see Plans

No. 201, 202, 203 and 204.)



446 Track

A Insulated Switch—A switch in which the fixtures connecting or

reaching from one rail to the opposite rail are provided with

insulation so that an electric track circuit cannot pass through

them.

A Dector Bar—A strip of metal mounted alongside the track rail

and connected with the throwing mechanism of the switch

to prevent the moving of the switch under trains.

• A Throw of Switch—The distance through which the point of

switch rails are moved sidewise, measured along the center

line of the rod nearest the point connecting the two switch

rails, to bring either point against the stock rail. This dis-

tance is standardized at 4^4 inches.

(Supplement B)

FROG TERMS

A Bolted Rigid Frog—A frog built entirely of rolled rails, fillers

between the rails and rigidly held together with bolts. (For

names of detail parts see Plan No. 390.)

A Clamp Frog—A frog built of rolled rails, fillers between the rails,

and held together with clamps. (For names of detail parts

see Plan No. 391.)

A Spring Rail Frog—A frog having a movable wing rail held

against the point rail by springs, normally presenting an un-

broken running surface to wheels using one track while the

flanges of wheels on the other track force the wing rail away
from the point rail to provide opening. (For names of detail

parts see Plan No. 490.)

A Spring Rail Frog, Right Hand and Left Hand—Standing at the

toe end of the frog and looking towards the point the right-

hand spring frog has the spring wing rail located on the right-

hand side, and the left-hand spring rail frog has it located

on the left-hand side.

A Railbound Manganese Steel Frog—A frog consisting of a man-

ganese steel center casting fitting into and surrounded by

rolled rails and rigidly held together with bolts. (For names

of detail parts see Plan No. 690.)

A Solid Manganese Steel Frog—A complete frog cast entirely of

manganese steel. (For names of detail parts see Plan No.

691.)

A Self-Guarded Frog (Flange Frog)—A frog provided with a

guard member for guiding the flange of a passing wheel past

the point of the frog by engaging the tread rim of the wheel

in a horizontal plane above the top of running surface of the

frog.

A Frog Angle—The angle formed by the intersecting gage lines of a

frog.
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M Frog Number—One-half the cotangent of one-half the frog angle,

or the number of units of center line length in which the

spread is one unit.

A Heel End of Frog—The end of a frog farthest from the switch

arid where the running surfaces, diverging from the point,

terminate.

A Toe End of Frog—The end of a frog in front of the point and

towards the switch.

A Heel Spread—The distance between the gage lines at the heel end

of the frog.

A Toe Spread—The distance between the gage lines at the toe end

of the frog.

A Throat of Frog—The point at which the converging wings of a

frog are closest together.

A Frog Point—The part of a frog lying between the gage lines ex-

tending from their intersection to the heel end.

. A Point of Frog—
Theoretical—The point of intersection of gage lines of the

frog.

Half-Inch Point—A point located at a distance from the

theoretical point towards the heel and equal in inches to

one-half the frog number and at which the spread between

the gage lines is one-half inch. It is the origin from

which shop measurements are made.

Actual Point—A point at which the spread between the gage

lines is sufficient to allow for a practical width of manu-

factured point.

A Guard Point—The point formed by guards introduced or extended

into the toe portion of a frog.

A Hei:l Length—The distance between the heel end and the half-

inch point of a frog, measured along the gage line.

A Toe Length—The distance between the toe end and the half-inch

point of a frog, measured along the gage lines.

(Supplement C)

GUARD RAIL TERMS

MR Guard Rail (Turnout)—A rail or other device laid parallel to

the running rail opposite a frog, to form a flangeway with

the rail and hold wheels of equipment to the proper aline-

ment when passing through the frog. (For names of detail

parts of guard rails see Plan No. 590.)

A Guard Rail (Switch)—A rail or other device laid parallel to the

running rail ahead of a split switch and forming a flangeway

with the rail to hold wheels of equipment in proper alinement

when approaching a closed switch point.



448 Track

A Guard Rail Brace—A metal shape to fit the contour of the side

of the guard rail and extending over the ties and fastened

thereto to prevent moving or tilting of the guard rail away

from the running rail.

A Guard Rail Brace, Adjustable—A guard rail brace moving on a

tie plate, without disturbing the tie plate and securable thereto,

to vary the distance between the guard rail and the running

rail.

A Guard Rail Clamp—A device consisting of a yoke and fastening

devices engaging the running rail and guard rail to hold them

rigidly in -relation to each other.

A Adjustable Separator—A metal block of two or more parts acting

as a filler between the running rail and the guard rail and so

designed as to provide varying widths of flangeway.

(Supplement D)

CROSSING TERMS

A Bolted Rail Crossing—A crossing in which all running surfaces

are of rolled rail and the parts are held together with bolts.

A Manganese Steel Insert Crossing—A crossing in which a man-

ganese casting is inserted into the intersections, fitting into

the rolled rails and forming the points and wings of the

crossing frogs.

A Solid Manganese Steel Crossing—A crossing in which the frogs

consist entirely of manganese steel castings.

A Center Frogs—The two frogs at opposite ends of the short diag-

onal of a crossing.

A End Frogs—The two frogs at opposite ends of the long diagonal

of a crossing.

A Running Rail—The rail or surface on which the tread of the

wheel bears.

A Guard Rail—The rail placed parallel with the running rail with

the flangeway between them.

A Easer Rail (Easer)-7-A rail placed with its head along the outside

a;id close up to the head of the running rail and sloped at the

ends to provide a bearing for the overhanging portion of

hollowed-out treads of worn wheels.

A Single Rail Crossing—A crossing in which the connection be-

tween the end frogs and center frogs consist of running rails

only.

A Two-Rail Crossing—A crossing in which the connection between

end frogs and center frogs comprises running rails and guard

rails.

A Three-Rail Crossing—A crossing in which the connection be-

tween end frogs and center frogs comprises running rails,

guard rails and easer rails.
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A Movable Point Crossing—A crossing in which each of the two

center frogs is formed of an obtuse point or knuckle rail and

two opposed movable tapered rails, with operating mechanism

connecting them so that when two of the movable rails lie

against the point or knuckle rails, giving a continuous run-

ning surface on one track, the other two stand away from

the point to give clearance for the wheel flanges to pass.

(Used in small angle crossings and slip switches.)

A Knuckle Rail—A bent rail forming the obtuse point against

which the movable rails operate in a movable point crossing.

A Movable Center Point—The movable tapered rail in a movable

point crossing.

A Ri-.iNFORCiNG R.\il—.\ piccc of rail placed along the outside of the

head of the kmickle rail or'movable center point for strength-

ening and to act as an easer rail.

(Supplement E)

TURNOUT TERMS

A Lead (Theoretical)^The distance from the theoretical point of a

uniform turnout curve to the theoretical point of the frog,

measured on the line of the parent track.

A Lead (Actual)—The length between the actual point of the switch

and the half-inch point of the frog measured on the line of

the parent track.

A Lead Curve—The curve in the turnout interposed between the

heel of the switch and the frog.

A CuKVEL Lead—The length measured on the outside gage line of

turnout from the point of switch to the point of frog.

A Closure Rails (Lead Rails)—The rails connecting the heels of

the switch rails with the toe end of the frog.

A Turnout Number—The number corresponding to the frog numljer

of the frog used in the turnout.

Item 2—Changes to Plans

The Committee recommends the following changes in adopted plans

:

Plan 852, adopted March, 1923, Details of No. 8 Double Slip

Switch with Movable Center Points with Graduated Risers.

Change length of chamfer cut specified in "Details of

Center Point and Knuckle Rail" from 18 in. to 9 in.

(Nine inches, it has been decided, is the correct length

to agree with other plans.)

Plan 204, adopted March, 1920, Details of Si)lit Switch Fixtures-

Heel Plates and Turnout Plates for 22' 0" and 30' 0" Switches.
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Change distance between spike holes on plate, Detail

2034, from 4^ in. to 3^2 in.

(This dimension was originally intended and checks with

other dimensions given.)

Plan 320, adopted March, 1921, Data for Laying Out Bolted Rigid

Frogs.

Change toe spread for No. 9 frog given in table from

8tV in. to 8 in.

(Eight inches is the correct dimension.)

Plan 252, adopted March, 1922, Detail of Lamp Tips for Switch

Stands.

Change two dimensions ^2 in., given on diagram of lamp

tip, type 61, to 3^ in.

(This was the dimension originally intended and checks

with other dimensions given.)

Item 3—Changes in Specifications

* The Committee recommends the following change in Specifications

for the Design and Dimensions of Manganese Steel Pointed Switches

:

Page 233, fifth paragraph, first line

:

Change dimension "12 inch" to "^ inch," making this

line read

:

"The end of the point shall be >^ inch below the lop of

the ..."
(Typographical error.)

The Committee also recommends the following change in Specifica-

tions for Switches, Frogs, Crossings and Guard Rails:

Page 219, Section 38, first sentence

:

Insert the words "bolted rigid" preceding the word
"frogs" and "bolted rail" preceding the word "crossings,"

making the sentence read

:

"Main or body bolts in bolted rigid frogs and bolted rail

crossings shall have a tight fit in straight, true holes."

(This change is recommended so the specifications will

correspond with specifications on plans of manganese work.)
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(2) DETAIL PLANS OF SWITCHES AND FROGS, CROSSINGS
AND DOUBLE SLIP SWITCHES

J. V. Neuberl, Chairman, Sub-Committee.

Double Slip Switches

Plans for No. 10 Double Slip Switches with Movable Center Points,

Nos. 803, 804, 853 and 854, are offered for adoption as recommended prac-

tice. These plans were prepared on the basis of plans of No. 8 double

slip switches, Nos. 801, 802, 851 and 852, adopted last March as recom-

mended practice, and in line with adopted switch and frog plans, and were

considered in conference with Committee on Signals and Interlocking.

Solid Manganese Crossings

Plans of solid manganese crossings, Nos. 776 and 111, steam railroad

over electric railway, and Nos. 771 and 772, steam over steam railroad,

are also offered for adoption as recommended practice. These plans have

been drawn in co-operation with the Standardization Committee of the

Manganese Track Society and have been considered in conference with

the Committee on Way Matters, American Electric Railway Engineering

Association and also in conference with the A.R.E.A. Committee on Sig-

nals and Interlocking. If these plans are approved it is recommended

that the Committee, as a part of its future work, prepare plans for smaller

angle crossings of similar type, and also of crossings over Electric Rail-

ways of other types.

Designs for Heavy Rail of 614 i"- Height and Over

Last Alarch the following paragraph having reference to switch and

frog plans was adopted for printing in the Manual

:

"The designs for Split Switches and Split Switch Fixtures,

Plans Nos. 101 to 108, inclusive, and Plans Nos. 201 to 204, in-

clusive, also the designs for Spring Rail Frogs, Plans Nos. 401

to 403, inclusive, should apply in all details only to rails below 6^
in. in height."

The Committee now offers for adoption as recommended practice

Plans Nos. 404, 205, 206, 207, 208 and 212, showing switch and spring rail

frog details and bills of material for rails 6^ in. high and over. These

plans were prepared as per instructions in co-operation with the Stand-

ardization Committee of the Manganese Track Society to supplement the

switch and frog plans mentioned in the above paragraph.

Conclusions

The Committee recommends that the following plans be adopted as

recommended practice and printed in the Alanual

:
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Double Slip Switches

No. 803, dated November, 1923, No. 10 Double Slip Switch with Mov-
able Center Points with Uniform Risers.

No. 804, dated November, 1923, No. 10 Double Slip Switch with Mov-
able Center Points with Graduated Risers.

No. 853, dated November, 1923, Details of No. 10 Double Slip Switch

with Movable Center Points with Uniform Risers.

No. 854,- dated November, 1923, Details of No. 10 Double Slip

Switch with Movable Center Points with Graduated Risers.

Solid Manganese Crossings

No. 771, dated November, 1923, Solid Manganese Steel Crossings,

' angles 90 to 60 deg., inclusive.

No. 772, dated November, 1923, Solid Manganese Steel Crossings,

angles 60 to 40 deg., inclusive.

No. 776, dated November, 1923, Solid Manganese Steel Crossings,

Steam Railroad over Electric Railway, angles 90 to 60 deg.,

inclusive.

No. m, dated November, 1923, Solid Manganese Steel Crossings,

Steam Railroad over Electric Railway, angles 60 to 40 deg.,

inclusive.

Designs for Heavy Rail of 6^ in. Height and Over

No. 404, dated November, 1923, No. 10 Spring Rail Frog for Rails

tVi in. High and Over, angle 5°43'29".

No. 205. dated November, 1923, Details of Split Switch Fixtures

for Rails 6>2 in. High and Over—General.
No. 206, dated November, 1923, Details of Split Switch Fixtures

for Rails 6^ in. High and Over—Special Features.

No. 207, dated November, 1923, Details of Split Switch Fixtures

for Rails 6j^ in. High and Over—Heel Plates and Turnout Plates

for ll'O" and 16'6" Switches.

No. 208, dated November, 1923, Details of Split Switch Fixtures

for Rails 6^ in. High and Over—Heel Plates and Turnout Plates

for 22'0" and 30'0" Switches.

No. 212, dated November, 1923, Illustration Bills of Material for

Rails tV2 in. High and Over, for ll'O", 16'6", 22'0" and 30'0"

Split Switches.
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Appendix C

(3) SPECIFICATIONS FOR TRACK TOOLS

T. T. Irving, Chairman, Sub-Committee.

The following Specifications for Track Tools are submitted.

Exhibit C-1

SPECIFICATIONS FOR TRACK TOOLS

The tools covered by these Specifications are as follows

:

Pinch Bar, Lining Bar, Claws Bars (Types 1 and 2), Track

Wrench, Adze, Pick-Eye Adze, Spike Puller, Rail Fork,

Track Gage, Rail Tongs, Track Level, Clay Pick, Spike

Mauls (Types 1 and 2), Sledge, Track Chisels (Types 1

and 2).

These Specifications are to be used in conjunction with plans of the

corresponding tools, which are hereby made a part of these Specifications

and whatever is provided for by either plans or specifications shall be

required as though included in both.

DJiTAIL SPECIFICATIONS

PINCH BAR, LINING BAR, RAIL FORK, SPIKE PULLERS*
AND RAIL TONGS

Material and Manufacture.

Each tool shall be forged from high grade steel made by the open-

hearth process and shall be drawn down under a power hammer from a

single oversized bar to the dimensions shown on the plans.

Chemical Composition.

The chemical composition for these tools shall be within the following

limits :

Carbon 0.55 to 0.75%
Manganese 0.40 to 0.55%
Sulphur Not to exceed 0.04%
Phosphorus Not to exceed 0.04%
Silicon Not to exceed 0.20%

Workmanship and Finish.

The tools shall be forged down to conform to the shape and dimen-

sions as shown on the plans. A permissible variation of tV inch over or

under the indicated cross dimensions and J/2 inch in length will be allowed,

except the Spike Puller, for which the permissible variation in length

shall be J^ inch. The shape of the jaws in the Spike Puller and Rail

Tongs as indicated on the plans shall be maintained.
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DETAIL SPECIFICATION FOR CLAW BAR

Material and Manufacture.

Each tool shall he forged from high-grade steel made hy the open-

hearth process and shall be drawn down under a power hammer from a

single oversized bar to the dimensions shown on the plan.

Chemical Composition.

The chemical composition for the Claw Bar shall be within the fol-

lowing limits

:

Claw Bar Forged From Oi'p:n-Hearth Steel

Carbon 0.55 to 0.75%
Manganese 0.40 to 0.55%
Sulphur Not to exceed 0.04%
Phosphorus Not to exceed 0.04%
Silicon Not to exceed 0.20%

Physical Properties and Tests.

The Bar shall show a Brinell hardness of 275 to 350, the Brincll

reading to be taken on the Claw.

Workmanship and Finish.

The Claw Bar shall be forged down to conform to the shape and
dimensions as shown on the plans. A ])ermissible variation of -^b^ inch

over or under the indicated cross-dimensions and ^ inch in length shall

be allowed. The claw opening dimensions shall not vary to exceed 32 inch

and the shape of the opening as indicated on the plan shall be maintained.

DETAIL SPECIFICATION FOR TRACK WRENCHES

Material and Manufacture.

The Track Wrench shall be forged from high-grade steel manu-
factured b}^ the open-hearth process and drawn down under a power
hammer from a single oversized bar to the dimensions shown on the

plans. Bearing points must be accurately milled or mandreled to insure

accurate dimensions.

Chemical Composition.

Chemical composition for Track Wrench shall be within the follow-

ing limits

:

Carbon 0.60 to 0.70%
Manganese 0.40 to 0.55%
Sulphur Not to exceed 0.04%
Phosphorus Not to exceed 0.04%
Silicon Not to exceed 0.20%

Physical Properties and Tests.

Track Wrenches shall have a Brinell hardness of 225 to 300, readings

to be taken % inch from the wearing edge.
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Workmanship and Finish. ^

The Track Wrench shall be forged down to conform to the shape

and dimensions as shown on the plans. A permissible variation of ^ inch

over or under the indicated cross-dimensions and ^ inch in length will be

allowed. A permissible variation of s'2 inch over or under in .the jaw

opening as indicated on the plans shall be maintained.

DETAIL SPECIFICATION FOR ADZE

Material and Manufacture.

Each tool shall be forged from high-grade steel made by the open-

hearth, crucible or electric furnace process and shall be care fulls- oil-

tempered and the blade ground in accordance with the plan.

Chemical Composition.

The chemical composition for these tools shall be within the follow-

ing limits

:

Carbon 0.55 to 0.65%
Manganese 0.40 to 0.50%
Sulphur Not to exceed 0.04%
Phosphorus Not to exceed 0.04%
Silicon Not to exceed 0.20%

Physical Properties and Tests.

Adzes shall Iiavc a Brinell hardness ol 375 to 450, readings to be

taken J^ inch from the cutting edge.

Workmanship and Finish.

Each tool shall be forgetl down to conform to the shape and dimen-

sions as shown on the plans. A permissible variation oi % inch over or

under in width of blade, a'v inch over or under in thickness of blade,

J4 inch over or under in length of adze and te inch over or under in

other cross-dimensions will be allowed, but the shape of the cutting edge

of the adze as indicated on the plans shall be maintained.

DETAIL SPECIFICATION FOR SLEDGE, SPIKE MAULS AND
CLAY PICKS

Material and Manufacture.

Each tool shall be forged from high-grade steel made by open-hearlh,

crucible or electric furnace process and shall be drawn down under a

power hammer from a single oversized bar to dimensions shown on the

plans.

Chemical Composition.

The chemical composition of these tools shall be within the following

limits :

Carbon 0.60 to 75%
Manganese 0.40 to 0.50%
Sulphur Not to exceed 0.04%
Phosphorus Not to exceed 0.04%
Silicon Not to exceed 0.20%
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Physical Properties and Tests.

Sledges and Spike Mauls shall have a Brinell hardness of 425 to 500,

readings to be taken on the striking surface of the tools.

Workmanship and Finish.

The tools shall be forged down to conform to the shape and dimen-

sions as shown on the plans. A permissible variation of H inch over or

under the indicated cross-dimensions and % inch variation in length will

be allowed. A variation of ih inch over or under from ihe J4''"<^b taper

in the eye of the spike maul will be allowed.

DETAIL SPECIFICATION FOR TRACK CHISEL

Material and Manufacture.

Track Chisel shall be forged from crucible or electric furnace steel

and shall be drawn down under a power hammer from a single oversized

bar to dimensions shown on the plan. Each tool shall be carefully oil-

tempered and ground.

Chemical Composition,

The chemical composition for this tool shall be within the following

limits

:

Carbon 0.80 to 0.90%
Manganese 0.35 to 0.40%
Sulphur Not to Qxceed 0.25%
Phosphorus Not to exceed 0.04%
Silicon 0.10 to 0.20%

Physical Properties and Tests.

Chisels shall have a Brinell hardness of 350 to 450, readings to be

taken % inch back from cutting edge. Each chisel shall be held against

the surface of a new open-hearth rail and receive three blows from a

15-lb. sledge without injury to the chisel; the chisel to be held at an

angle of 45 degrees to the surface of the rail, the rail to be of open-hearth

process, A.R.E.A. specifications.

Workmanship and Finish.

Track Chisel shall be forged down to conform to the shape and dimen-

sions as shown on the plans. A permissible variation of -^e inch over or

under from the indicated cross-dimensions and % inch variation in length

will be allowed, but the shape of the cutting edge as indicated on the

plans shall be maintained.

DETAIL SPECIFICATION FOR TRACK GAGE

Material and Manufacture.

Track Gage shall be made from 1-inch gas pipe with cast steel or

malleable iron end pieces riveted to the gas pipe as shown on the plan.

The gage shall be insulated with fiber bushing when required.
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Workmanship and Finish.

End castings shall be smooth and free from cracks, blisters or other

imperfections and shall be milled to an even bearing as shown on the

plan. They shall be securely fastened to gas pipe by rivets, which shall

have countersunk heads on the underside of the gage. A permissible

variation in gage measurement of s^ inch will be allowed.

DETAIL SPECIFICATION FOR TRACK LEVEL

Material and Manufacture.

Track Level shall be made from clear, white pine, which shall be

thoroughly seasoned and free from checks, knots, worm holes and other

injurious defects. The metal bands shall be fastened to the wood with

the countersunk flat head screws. The track level shall be equipped with

level glass sufificientlj- accurate to indicate a ig-inch difference in elevation

in a horizontal distance equal to the gage of the track. Level glass shall

be set flush with the upper surface of the track level and shall be securely

screwed to the wood with brass screws having countersunk heads. The

level glass shall be protected with i^-inch round iron handle, as shown on

the plan. The adjustable track level shall have an elevation stem of brass

or malleable iron accurately graduated to one-quarter of an inch and with

each inch numeral legibly stamped thereon. The thumb space plate shall

be securely bolted through the track level and shall be threaded to fit the

tliumb screw, which shall be so arranged that it will bear against the

elevation stem when screwed in. The threads shall be accurately cut and

the fit shall be such that the thumb screw may be screwed in by hand.

Workmanship and Finish.

The Track Levels shall be finished in a workmanlike manner and

shall be free from all flaws or imperfections. Each tool shall be given a

priming coat and shall be finished in the natural color with one coat of

\ariiish before leaving the factory.

GENERAL SPECIFICATIONS

Workmanship and Finish.

Each tool shall be finished in a workmanlike manner and shall be

free from flaws, seams, cracks, irregularities of shape or other imper-

fections. Each tool shall be coated before leaving the factory with paint,

oil or varnish to prevent corrosion and cutting edges of tools shall be

oiled.

Marking.

Each tool shall be plainly stamped with the manufacturer's name or

brand and the purchaser's initials.
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Inspection.

When required bj' the purchaser, the manufacturer shall furnish sam-
ples of material stock for testing before proceeding with the filling of

the order and shall give sufficient notice in advance of the date when
tools will be ready for inspection.

The inspector representing the purchaser shall have free access at all

times while the work on the contract of the purchaser is being performed
to all parts of the manufacturer's works which concern the manufacture
of the material ordered.

The inspection shall be made at the plant prior to shipment and the

manufacturer shall afford the inspector, free of cost, all reasonable facili-

ties to satisfy himself that the tools are being furnished in accordance with

these plans and specifications. The tests and inspection shall be so con-

ducted as not to interfere unnecessarily with the operation of the works.
The inspector shall select one finished tool from each ten dozen or less

of purchase and the acceptance or rejection of each lot shall be determined
by the result of the tests. Individual tools which develop defects due to

poor material or faulty workmanship or which are found not to fulfill the

requirements of these specifications shall be rejected and returned at the

seller's expense.

In the detail specifications, the permissible variation must not be con-

strued to change the shape and general contour of the tool as indicated

on the plans.

Where Brinell hardness tests are specified, other methods may be
used, provided equal results are obtained.

Shipment or Delivery.

Tools shall be properly packed for shipment to avoid damage. All
bundles and boxes shall be plainly marked with the name of the purchaser,

the name of the manufacturer and the point of shipment.

Conclusions

The Committee recommends that the above specifications be adopted
as recommended practice and printed in the Manual. The Committee also

recommends for future work investigation into design and specifications

of wooden handles for track tools.
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(4) TEST OF TIE PLATES SUBJECT TO BRINE DRIPPINGS

E. D. Swift, Chairman, Sub-Committee.

During the summer of 1921 there was installed in tracks of the Chi-

cago Junction Railwaj- at Union Stock Yards, Chicago, a total of 1,875

tie plates, comprising ten different kinds. Of one kind there are four

groups ; of another two groups, and of the other eight kinds, one group

each. In the tw^o cases of plurality of groups for one kind, one group

represents plates of the naked metal and the other groups, plates which

had received protective coatings prior to installation.

Reference is directed to Exhibit No. 1 for data on the characteristics

of the plates in the several groups.

Prior to their, installation each plate was weighed and identified with

a number which was stamped in it with a steel die, the idea at that time

being that the individuality of each plate should be preserved, principally

for the reason that there was considerable variation in the weights of

different plates in some of the groups. Corrosion has now effaced some

of the numbers, with the result that in some cases original average weights

have had to be used in determining the amount of corrosion that has taken

place.

An inspection of the plates was made after they had been in service

about three months, which showed that all of them had collected some

rust. No plates were removed from the track at that time, and the inspec-

tion is principally valuable in showing that the protective coatings used

soon lost their effectiveness.

Two specimen plates from each group were removed from the

tracks on each of the following dates: July 27, 1922; November 11, 1922;

May 24, 1923, and September 14, 1923. All of these plates were thoroughly

cleaned with chipping hammer and wire brush and then weighed. The
loss averaged about ten per cent after twentj^-nine months' test.

No attempt has been made to recoat the plates which had received

protective coatings, and it appears that any such effort would be wasted,

as from all appearances corrosion is greatest on the hidden surfaces, viz.,

on the bottom and under the base of rail.

It seems possible that the accumulations of engine sand with which

these plates are usually covered on their exposed parts may act in some

degree in protecting them against the action of the brine drippings and

to the extent that this may be so, progress of test is being retarded. In

any event corrosion has not yet caused sufficient deterioration from which

to draw dependable data as to the relative merits of the dift'erent plates

and hence no conclusions are offered at this time.

It probably will be desirable to continue this test for at least two

years more.
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Group 1

Kind—Malleable Iron
Size—5"x8i4"
Average Weight—4 lb. 13 oz.

Treatment—None

Group 2

Kind—Rolled Steel, Low Carbon
Size—6"x8i/^"
Average Weight—6 lb. 1 oz.

Treatment—None

Group 3

Kind—Pure Iron (Armco)
Size—6"x8%"
Average Weight—7 llx 9 oz.

Treatment—None

Group 4

Kind—Wrought Iron
Size—6"8H"
Average Weight—

7

Treatment—None
11>.

Group 5

Kind—Wrought Iron
Size—^"x8^"
Average Weight-—7 lb. 2J/2 oz.

Treatment—Leadized

Group 6

Kind—Rolled Steel

Size—7j4"x9^"
Average Weight— 12 lb. 4^4 oz.

Treatment—Copper Alloy

Group 7

Kind—Rolled Steel

Size—7"xlOi4"
Average Weight—9 lb. 7 oz.

Treatment—None

Group 8

Kind- Rolled Steel
Size—7"xl054"
Average Weight—9 lb. 7 oz.

Treatment—Dipped in Hot Tar

Exhibit No. 1

Chemistry

Graphite 2.60

Carbon 2.66

Mang 0.18

Phos 0.08

Sulphur 0.025

Silicon 0.84

Carbon 0.18

Mang 0.44

Phos 0.007

Sulphur 0.04U

Silicon 0.11

Carbon
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Chemistry

Group 9

Kind— Rolled Steel Carbon 0.20

Size—7"xl0i4" ^lang 0.42

Average Weight—9 lb. 7 oz. Phos 0.008

Treatment—Dipped in Dearl)orn Chemical Sulphur 0.027

Co. grease "Xo ox-id" Silicon 0.03

Group 10

Kind- Rolled Steel Carbon 0.20

Size—7"xl0^" Mang 0.42

Average Weight—9 lb. 7 oz. Phos 0.008

Treatment—Dipped in Texas Co. Road nil Sulphur 0.027

Xo. 45 Silicon 0.03

Group 11

Carbon 0.16

Kind— Rolled Steel Mang 0.40

Size—6i/"x8i<" Phos 0.165

.\verage Weight—9 lb. oz. Sulphur 0.160

Treatment—Xoue Silicon 0.03

Group 12

Kind—Rolled Steel, High Carbon Hot Carbon 0.63

worked Mang 0.69

Size—7"x8?'8" Plios 0.035

Average Weight— 10 lb. 7 oz. Sulphur 0.053

Treatment—None Silicon 0.19

Group 13

Kind— Rolled Steel, High Carlion, Hot Carbon 0.46

worked Mang 0.49

Size—7"x8?'8" Phos 0.050

Average Weight—9 lb. 9 oz. Sulphur 0.054

Treatment—X'one Silicon 0.09

Group 14

Kind—Rolled Steel, High Carbon, H.^t

worked Carbon 0.46

Size—7"x8?-r' Mang 0.49

Average Weight—9 lb. 9 oz. Phos 0.050

Treatment—Coated with Texas Co. "Crater Sulphur 0.054

Compound," applied hot Silicon 0.09
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(5) TAPER OF TREAD OF WHEEL AND CANTING OF THE
RAIL INWARD

C. R. Harding, Cliairman, Sub-Committee.

A joint meeting was held March 15, 1923, of this Sub-Committee with

Sub-Committee XIV, Rail Committee, and the Committee on Wheels,

Mechanical Division, American Railway Association.

Prof. A. N. Talbot was present, representing the Committee on

Stresses in Track.

The Committee on Wheels, Mechanical Division, American Railway

Association, passed a resolution, which has since gone on record, that

no change can be justified in the present standard wheel taper of 1 in 20.

As a result of conference of above-mentioned Sub-Conjmittees, the

following tentative conclusions were drawn up

:

1. Taper of the wheel tread is not largely the cause of the lateral

force on the rail.

2. That the expense of regaging track is largely due to the lateral

force on the rail.

3. That there are three ways in which the expense of regaging

track may be substantially reduced

:

(a) By a proper design of tie plate providing more bearing

area outside of the rail than is provided inside of the

rail.

(b) By canting the rail, using a tie plate with an inclined

upper surface.

(c) The combination of both (a) and (b.)

Speaking for the Committee on Stresses in Track, Prof. A. N.

Talbot agreed to make some tests to determine the efifect upon stresses

of placing the rail in the canted position. Arrangements have been made

to carry out tests on the Baltimore & Ohio Railroad; Lehigh Valley Rail-

road, and Richmond, Fredericksburg & Potomac Railroad, the latter

road having both flat tie plates and inclined tie plates. Prof. Talbot expects

the work to be carried out this season and as fast as physically possible;

but not in time to be included in this >-ear's report.

In Conclusion

The efifect of stresses in rail of placing it in the canted position is

under investigation, and the Sub-Committee will make a definite report

later.
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(6) METHOD OF DETERMINING RECOMMENDATIONS FOR
RAIL RENEWALS

J. deN. Macomb, Chairman, Sub-Committee

In order to develop the practice of railways with reference to metliods

for determining recommendations for rail renewals, the Committee pre-

pared and issued the following questionnaire :

QUESTIONNAIRE

1. What ofHcial originates requirement for rail renewal?

2. Through what channels does the requirement pass?

3. What particular method is used by your railroad in determining rail

renewals ?

4. What considerations determine the locations, renewal of rail for which

is asked?

5. What means, other than observation, do the originating official or
others, who pass upon these requirements, use to support their

observation?

6. Are the requirements referred to an expert for investigation? If

so, to whom?
7. What means are used in such investigation ?

8. In what official does the final authority rest for authorizing rail re-

newal ?

9. What considerations govern in determining weight of rail to be used
in renewals?

10. Do you employ any method of basing rail renewals on traffic density

or other study? If so, describe same.

The replies to the foregoing questionnaire were separated into three

groups as follows

:

(A) Railways consisting of more than one Grand Division, or

Region

;

(B) Railways consisting of one Grand Division or Region;

(C) Railways consisting of a single Division (including Term-

inal Companies).

The conclusions of the Committee derived from the responses to the

questionnaire are set forth under the heading of "Recommendations."

The replies to the questionnaire have been tabulated and a copy is

on file in the Secretary's office and may be consulted by any member
interested,
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.

Recommendations

GROUP (A)

1. What official originates requirement for rail renewal?

Roadmastcr (Supervisor) or Division Engineer.

2. Through what channels does the requirement pass?

Division Engineer, Superintendent, General Superintendent, Gen-

eral Manager.

3. What particular method is used by your railroad in determining rail

renewals ? ! i

Knowledge of condition of rail and inspection of its condition.

4. What considerations determine the locations, renewal of rail for which

is asked?

Condition of rail. Riding conditions. Maintenance labor costs.

5. What means, other than observation, do the originating official ur

others, who pass upon these requirements, use to support their

observation ?

Knowledge of conditions. Record of failures. Expense of main-

tenance. Age of rail.

6. Are the requirements referred to an expert for investigation? If so.

to whom?
Some of the railways reporting refer to the System Chief En-

gineer, under whose direction investigation is made.

7. What means are used in such investigation?

Use of gages, straight edges (for condition of rail at joints), and

sometimes contour instruments.

8. In what official docs the final authority rest for authorizing rail re-

newal ?

Operating Vice-President.

9. What considerations govern in determining weight of rail to be used

in renewals?

Selection from adopted standards as indicated by class and density

of traffic, weight of motive power, speed of operation.

10. Do you employ any method of basing rail renewals on traffic density

or other study? If so describe same.

Not generally used, but total tonnage carried sometimes used as

index.

GROUP (B)

1. What official originates requirement for rail renewal ?

Roadmaster (Supervisor) or Division Engineer.

2. Through what channels does the requirement pass?

Division Engineer, Superintendent, General Manager.

3. What particular method is used by your railroad in determining rail

renewals?

Knowledge of condition of rail and inspection of its condition..

4. What considerations determine the locations, renewal of rail for which

is asked?

Condition of rail. Riding conditions. Maintenance labor costs.
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5. What means, other than observation, do the originating official or

others, who pas s upon these requirements, use to support their

observation?

Knowledge of conditions. Record or failures. Expense of main-

tenance. Age of rail.

6. Are the requirements referred to an expert for investigation? If so,

to whom?
No.

7. What means are used in such investigation?

8. In what official does the final authority rest for authorizing rail re-

newal?

President.

9. What considerations govern in determining weight of rail to be used

in renewals?

Selection from adopted standards as indicated by class and density

of traffic, weight of motive power, speed of operation.

10. Do you employ any method of basing rail renewals on traffic density

or other study? If so describe same.

GROUP (C)

1. What official originates requirement for rail renewal?

Roadmaster (Supervisor).

2. Through what channels does the requirement pass?

Superintendent, Engineer, Manager.

3. What particular method is used by your railroad in determining rail

renewals?

Condition of rail. Determined by inspection.

4. What considerations determine the locations, renewal of rail for which

is asked?

Condition of rail.

What means, other than observation, do the originating official or

others, who pass upon these requirements, use to support their

observation ?

None.

6. Are the requirements referred to an expert for investigation? If so,

to whom?
No

7. What means arc used in such investigation?

8. In what official docs the final authority rest for authorizing rail re-

newal ?

President.

What considerations govern in determining w^eight of rail to be used

in renewals ?

Selection from adopted standards as indicated by density of traffic

and weiglit of motive power.

10. Do you employ any method of basing rail renewals on traffic density

or other study? If so describe same.

No



Appendix G

(7) CURVING OF RAILS

J. B. Myers, Chairman, Sub-Committee.

In 1922, a questionnaire was sent to the various railroads who are

members of the A.R.E.A., to determine the present-day practice in regard

to the precurving of rail. The information received was given as a

progress report at the March convention in 1923.

Briefly summarizing: this information showed that of the 103 roads

answering the questionnaire, 46 reported they precurved rail, and 57 re-

ported as not following this practice. Six of the 57, however, reported

that at one time they did precurve rail, but discontinued the practice, as

results obtained did not justify the expense.

In order to obtain more complete data on the subject, with which it

was hoped the Committee would be able to make definite recommenda-

tions, a letter was sent to each of the 46 railroads, asking them for the

following information

:

"It is desired to know to what extent the practice of pre-

curving rail is followed ; i. e., the number of tons curved in any
one season. The weight of rail, and the minimum degree of

curve for which rail is curved, and if for main line, branch lines,

or sidetracks. It is also desired to know what particular advan-

tages are obtained by precurving, and what economies are affected

in labor and materials."

Twenty of the 46 railroads answered this letter, and a brief of each

answer is given.

Exhibit G-1

Chicago, Rock Island & Pacific

Unable to give for System total tonnage curved any one season. On
one division

—

1209—90 lb. RA rails curved 1921

488—90 lb. RA rails curved 1922

at average cost of 38 cents per rail. Work done with power curver.

Rail curved for curves four degrees and over. Claimed precurved rails

stay in line better than rail not precurved. No cost data as to economies

effected.

Chicago Great Western

Unable to give tonnage curved per year. Rails, 85 lb. and over, pre-

curved for curves four degrees and over. Precurved rails maintain better

line and gage. No cost data as to economies effected.

Main Central

Approximately 1,000 tons, 85 lb. and 100 lb., curved each year. Pre-

curved rails require less labor to maintain line. No cost data as to

economies effected.
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Missouri Pacific

No data on tonnage curved per year, or f)n economies effected by

practice.

Rails 90 lb. and over precurvcd for inside rails lour degrees and over

;

outside rails five degrees and over.

Precurved rails maintain better alignment.

Missouri-Kansas-Texas

No data on tonnage curved per year or on saving made by practice.

Rails precurved for four degrees and over where high speed passenger

trains operate. Claim line, surface and gage more easily maintained.

Southern Pacific

Practice of precurving rails is followed. No data available as to

amount curved per year, or economies effected.

Pennsylvania System—Southwest Region

Precurving followed liy three of the eight divisions on this Region.

Estimated 10 to 15 tons rail precurved per year for curves exceeding 20

degrees—mostly sidetrack use. No data on economies effected.

Chicago, Burlington & Quincy

Unable to give data or amount curved each year. Practice largely

the result of opinion, and is in reality a compromise of opinions that

differ considerably. Maintenance men agree that there is a notable differ-

ence in labor required to regage and reline curves laid with precurved

rail.

El Paso and Southwestern

Rule requires precurving for curves over six degrees. In their

opinion, for ordinary weights of rail, no real necessity for precurving

under ten-degree curves, which would eliminate the practice on suli-

stantially all main lines of all railroads.

Canadian National Railways

On various lines dift'erent rules in force governing precurving

—

ranging from 2 degrees and over to 8 degrees and over. General opinion

is that rails should be precurved for 7 degrees and over for both main
and branch lines, where rail 80 lb. and over is used.

No apparent economy in materials, but less labor required to main-

tain line and gage. The disadvantage of precurving is that rail so

handled is difficult to use as relayers.

No data on amount curved per year.

Duluth & Iron Range

Rails precurved for main line curves in excess of 5 degrees, but very

few curves within this class.
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New York, New Haven & Hartford

Rule requires all rails for curves 4 degrees and over to be curved

before laying, but very few curves this sharp.

Have found precurved rails hold better line at joints, but difficult

to determine economies effected in labor and materials.

Texas & Pacific

Reports precurving for main line curves in excess of 4 degrees, but

probably not over 12 curves this sharp in main line, except at terminals.

Have found from experience less labor required for lining and surfacing

where precurved rails are used, but no data available to show what

saving amounts to.

St. Louis-San Francisco

1922 report indicated precurving main track rail on curves over 4

degrees. No rail curved this year. Have laid six-degree curves without

precurving, with satisfactory results.

Minneapolis & St. Louis

Do not precurve rails except for curves over 15 degrees. Do not

think it necessary in ordinary track work.

Michigan Central

Only precurve rails for industrial tracks, 10 degree or over. No
main track curves this sharp. No data on number of tons precurved any

one season. Opinion given that precurving reduces somewhat work of

regaging and realigning, also rail wear.

Kansas City Southern

Former practice was to precurve rails for main line and yard leads

for curves over 4 degrees. Practice still followed on yard leads, but

discontinued for main line curves. Very little rail laid on curves over

4 degrees in 1923. Forty tons of 85 lb. rail curved in 1922.

Canadian Pacific

Previous to 1918, all rail on curves 3 degrees and over was precurved.

Experiments made about this time indicated precurved rail made no

practical difference in riding or rail wear conditions on curves under

10 degrees. Practice not followed for five years with considerable saving

in expense, and no detriment to rail or other track conditions.

Florida East Coast

Do not precurve rail. Erroneously reported in 1922.

Bangor & Aroostock

When line originally built, curves 6 degress and over precurved.

Practice followed for some time after, but has not been followed for past

15 years.
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Conclusions

The information received from the twenty railroads indicates a

wide difference of opinion as to the Hmits of curvature for which rail

should be precurved, and the class of track on which it should be used.

Four of the 20 railroads have discontinued the practice. Four pre-

curve for only curves of such large degree that they are usually found

only on light traffic branch lines or sidings. Three report precurving, but

have very few curves that come within the required limits. One road re-

ported in error in 1922 that they precurved rail. The other 8 roads re-

porting as following the practice of precurving, can give no data as to

economies effected in labor or materials, but all are of the opinion that

precurved rails maintain better line and gage than rails lined to the curve

when laying.

Analysis of the data at hand leads the Committee to believe that

the practice of precurving rail is gradually being discontinued, and wish

to make the following recommendation to be printed in the Manual.

Recommendation

Except on very sharp curves, much sharper than usually found

in main line curves, rail need not be curved before laying.



Appendix H

(9) RESAWING AND CONDITIONING OF RAILS FOR
RELAYING

H. G. Clark, Chairman, Sub-Committee.

There are various methods for re-conditioning rail for its further

service in main line track, but all of these methods can be included in

the following

:

1. Re-sawing rail

;

2. Re-rolling rail

;

3. Building up the joints and other portions of the rail

with electric or oxy-acetylene processes.

In the study of the economies of the three methods, the Sub-Commit-

tee was not able to go into the economies resulting from the re-condition-

ing of rails by the process of building up the joints, because that particular

subject was assigned to the Rail Committee, and the Sub-Committee feels

that this subject should be assigned to the Track Committee in order to

enable it to study the economies of the three methods.

Re-rolling rails is the practice of but few railroads at the present

time, owing to its cost, and until the re-rolling cost is considerably re-

duced there will be but few roads who will find this practice economical.

The re-sawing of rail is generally practiced by a large number of

railroads and the practice is on the increase.

The re-conditioning of rail by building up the joints is a new prac-

tice, but is one that is attracting a great deal of attention and is gaining

in favor rapidly.

To determine the practices of the various railroads who are members

of the Association, a questionnaire was sent out to all Class I railroads in

the United States, exclusive of switching and terminal companies. The
replies* received from the various railroads were tabulated, from which

the following information was derived

:

Total mileage of Class I Railroads in the U. S. exclusive of switching
and terminal companies 234,676 miles

Total mileage of Class I Railroads in the U. S. answering who re-saw
rail for use in main tracks 128,131 miles or 54.6 per cent

Total mileage of Class I Railroads in the U. S. answering who do not re-

saw rail for use in main tracks 84,415 miles or 36.0 per cent
Total mileage of Class I Railroads in the U. S. not answering question-

naire 22,130 miles or 9.4 per cent
Total mileage of Class I Railroads in the U. S. answering that are now

re-rolling rail for use in main tracks 27,479 miles or 11.7 per cent
Total mileage of Class I Railroads in the U. S. answering who are not

re-rolling rail for use in main tracks 193,721 miles or 82.6 per cent
Total mileage of Class I Railroads in the U. S. not answering question-

naire 13,476 miles or 5.7 per cent

*Tlie tabulated statement is on file in the Secretary's Office, and may be inspected
by any member interested.
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Total mileage of Class I Railroads in the U. S. answering who are re-

conditioning ( building up joints) rail for use in main tracks

83,371 miles or 35.5 per cent

Total mileage of Class I Railroads in the U. S. answering who are not

re-conditioning (building up joints) rail for use in main tracks

137,829 miles or 58.8 per cent

Total mileage of Class I Railroads in the U. S. not answering question-

naire 13,476 miles or 5.7 per cent

Re-Sawing Rail

No. Per Tons Average
R.R. Mileage Cent Aiiitiially Cost

Sawed in Company Mills. 17 114,904 89.7 138,256 $2.06 per T.

Sawed by Contract 5 12,067 9.4 6,289 4.31 per T.

Sawed by Torch 1 1,160 0.9 0.75 rail

Opinion generally satisfactory.

Re-Rolling Rail

No. Tons
R.R. Mileage Aiumally Average Cost

Rc-roUing at present time 3 27,479 22,670 $10-$13 per T.

Opinion generally not favorable.

Re-Conditioning Rail

Average Cost
No. R.R. Mileage PerJditit

17 83,371 $1.76

Opinions 10 satisfactory

Opinions 5 experimental
None 2

The cost stated above for rc-sawing, re-rolling or re-conditioning

of rail, do not include any transportation charges, either to or from points

where the work is done; and there is an interesting economic problem

involved in determining the actual relative costs of all three of these

methods when all of the items connected with same are taken into

account.

Conclusions

The conclusions reached at the meeting of the Committee on Track

in New York City November 8, 1923, are

:

(A) That there is no economy in re-rolling rail at the present high

cost of doing this work, together with transportation costs necessary to

move the rail to the mill and its return to points where it will be placed

in the track. There may be exceptional circumstances on some roads,

to which this condition would not apply, but generally the railroads of

the United States have not found re-rolling economically satisfactory.
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(B) That the re-sawing of rail for re-layers is economical and is

good practice, either

—

01) With a permanent rail mill owned by the Company;

(2) With a portable rail saw owned by the Company;

(3) With a permanent or portable rail saw owned by the

contractor.

(C) In its study of re-rolling or re-sawing rail for relaying the Com-

mittee has arrived at the concluson that the relative economies as between

re-sawing and re-conditioning rail by building up the joints in the track-

by acetylene, electric or other processes, is so interwoven that a study of

the economies as between the two methods can best be made by the as-

signment of both subjects to the Committee on Track.

Your Committee, therefore, recommends the reassignment of the

subjects in order to obtain a more satisfactory report.



Appendix I

(10) TIE PLATE PLANS

J. ]\. Walt, Chairman, Sub-Comniitlee.

The Coinmittee submiis the following progress report, with table

of dimensions of tie plates. Reference is made to a previous progress

report on this subject as contained in Appendix "E," Vol. 22, which

progress report included information collected by questionnaire on the

subject of "Sizes of tie plates in use on various railroads." However,

as the subject was not assigned for the following year, no further work

was done on it until this year.

The following Tentative Table of Dimensions of Tie Plates, based

on the conclusions of the Committee on Stresses in Track, is submitted

for criticism

:

Tentative Table of Dimensions for Tie Plates

Lenji-h

of

Plafe^
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Appendix J

(12) TRACK CONSTRUCTION IN AND ACROSS PAVED
STREETS AND HIGHWAYS

J. B. Baker, Chairman, Sub-Committee.

The scope of the subject was outhned to comprise the following:

(a) Tangent track and curves for steam railroad use laid with
girder rails or girder guard rails.

(b) Tangent track and curves for steam railroad use in paved
streets laid with standard tee rail, where nature and depth
of the paving will allow the use of the tee rail w'ith special
provisions for flangewajs.

(c) Switches, particularly tongue switches, mates, frogs and
crossings used in track as referred to under (a) and (b)
and of such designs and constructions as may be recom-
mended for the purpose.

(d) Crossings of steam railroad tracks over electric railway
tracks, where girder rail is used in the steam railroad track.

The mills are prepared to roll and there are now available for steam

railroad use the following girder rail sections:

For Tangent Track:

9 In. High—Three Sections

, 5 Lorain Steel Companv, Section 159-517
^^ Bethlehem Steel Co.,' Section 159-408

-, I Lorain Steel Company, Section 141-465
^-

I Bethlehem Steel Co., Section 141-263

3. Lorain Steel Company, Section 154-437

7 In. High—One Section

j Lorain Steel Companv, Section 128-456

[ Bethlehem Steel Co., " Section 127 404

Girder Guard Rails for Curves and Straight Guard Rails:

9 In. High—Two Sections

1 f Lorain Steel Companv, Section 173-518
^-

1 Bethlehem Steel Co., Section 174-409

2. Lorain Steel Company, Section 164-384

7 In. High—One Section

Lorain Steel Company, Section 127-397

Brackets denote identical section rolled by both mills. Nine-inch

girder guard rail section (1) splices with girder rail section (1.)

Approximately twenty railroads in the United States, including Ter-

minal companies, have girder rail track on parts of their system. A ques-

tionnaire has been sent to these to ascertain the extent of use and prefer-

ence for section of rail and the details of track construction, including

special trackwork, in use.

The above is submitted as a Progress Report, and it is recommended
that the subject be continued.
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REPORT OF COMMITTEE XIV—YARDS AND
TERMINALS

A. MoNTZHEiMER, Chairman; J. G. Wishart, Vice-chairman;
F. J. AcKERMAN, John V. Hanna,
J. R. W. Ambrose, E. M. Hastings,
Irving Anderson, R. Hayes,

J. E. Armstrong, J. B. Hunley,
W. R. Armstrong, D. B. Johnston,
Hadley Baldwin, B. H. Mann,
F. C. Baluss, F. E. Morrow,
H. M. Bassett, C. H. Mottier,
C. A. Briggs, C. L. Persons,
A. E. Clift, H. J. Pfeifer,

J. D'EsposiTO, H. L. Ripley,
H. T. Douglas, Jr., H. M. Roeser,
A. W. Epright, C. E. Smith,
E. H. Fritch, H. E. Stevens,
Otto Gersbach, E. E. R. Tratman,

Com>nittee.

To the American Raihvay Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects

:

(1) Revision of Manual (Appendix A).

(2) Scales (Appendix B).

(A) Automatic indicating devices for weighing.

(B) Tolerances for railroad service weighing devices.

(3) The proper size and arrangement of large passenger station

facilities as determined In' the business handled (Appendix C).

Action Recommended

1. That the changes in the Manual in Appendix A be approved and

the revised version substituted for the present recommendations in the

Manual.

2. That the report in Appendix B, relating to automatic indicating

devices for weighing and tolerances for railroad service weighing devices,

be received as information.

3. That the three definitions on page 489 of Appendix C (combined

Passenger and Trucking Platform, Exclusive Passenger Platform and

Exclusive Trucking Platform) be approved for publication in the Manual.

4. That the conclusions numbered 1 to 34, inclusive (on pp. 543 to

547, inclusive), of Appendix C be approved for publication in the Manual.

5. That the remainder of Appendix C be received as information.

Recommendations for Future Work

1. Revision of Manual.

2. Unit operation of raihvaj^ terminals in large cities, including a

revision of catechism of unit operation of terminals as a statement of

principles.
,

3. Scales

—

(A) Automatic indicating devices for weighing.

(B) Tolerances for railroad weighing devices.

'Bulletin 263, January, 1924.

479



480 Yards and Terminals

4. Freight handling at two-track-level freight houses and team

tracks and multiple-story freight houses, also handling freight by mechan-

ical means, including the relative advantages and disadvantages of the

use of freight houses as warehouses in connection with L.C.L. freight.

5. Freight yard design, suggesting economies in operation.

6. The arrangement of terminals to reduce preparatory leaving time

and terminal arriving trains, including the matter of main track capacity

approaching important terminals.

7. The proper size and arrangement of large passenger station

facilities as determined by the business handled.

8. Outline of work of the ensuing year.

Respectfully submitted,

The Yards and Terminals Committee,

A. MoNTZHEiMER, Chairman.
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REVISION OF MANUAL (1921 EDITION)

E. E. R. Tratman, Chairman, Sub-Committee; J. R. W. Ambrose, E. H.

Fritch, Otto Gersbach, J. V. Hanna, E. M. Hastings, D. B. Johnston,

B. H. Mann, C. H. Mottier, C. L. Persons.

Your sub-committee presents three subjects:

(A) changes in the present matter in the "Manual."

(B) additional matter for the "Manual," and

(C) a review of the contents of the Yards and Terminals reports.

The early reports were reviewed in 1908 and 1909.

(A) Changes in the Manual

Page 682

Switching District—Transfer this item to "Terminals," page 681,

and add:

"The term is often used in a broader sense, such as 'the Chicago

switching district.'
"

Page 683

Relief Track—Transfer this item from page 682 to page 683,

following "Siding."

Car Capacity of Freight Tracks—Transfer this item from page

688 to follow "Relief Track;"

"In rating the capacity of freight tracks allow 42 ft. per car."

Yard Layout—As a rule it is better to arrange the main track or

tracks along one side of the j-ard than to locate the eastbound (or south-

bound) and westbound (or northbound) yards on opposite sides of the

main track. Another arrangement is to spread a double track main line

and to place the yard between the two tracks, thus avoiding a crossing

of main track to reach the yard. The engine terminal should be centrally

located.

Page 684

Caboose Tracks—Caboose tracks should be so located that ca-

booses can be placed on or removed from them in the order of theii

arrival. Where conditions permit, these tracks should be so constructed

that caboose can be dropped by gravity onto the rear of trains made up

for departure.

Drill Tracks—Drill tracks should be free of interference' from

other movements and from obstructions to a clear view between an engine-

man working on the drill track and the switchmen working along the

ladder track.

Page 685

Icing Tracks—Icing tracks should be so located that the work

of placing, icing and removing cars can be performed in the least time.

Requirements will be different where solid trains are iced during transit

and where individual cars have to be collected, iced and classified.

Paragraph entitled Transfer Station should be put under heading

"Freight Transfer Stations" on page 692.
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Page 688

Strike out "Car Capacity of Freight Tracks" and item No. 1, trans-

ferred to page 683.

Insert new heading : "Freight Car Repair Yards" over items No. 2

to 6.

Page 689

Team Delivery Yards—Omit word "Delivery" and change first

item to read:

"A team yard should be located convenient for use by shippers and

consignees. If possible it should also be convenient to the freight house,

so that the receipt and shipment of freight may be easily under control

of the freight agent's force."

To the second item add: "driveways should be kept in good condition."

Hump Yards—Change second item as follows:

"Where large numbers of cars are handled, a hump yard is generally

a desirable form of yard for receiving, classifying and making up trains.

In many cases a greater number of classifications can be made in less time

and at less cost than through any other form of yard."

Page 690

Transfer second paragraph of item No. 7 to precede No. 7.

In item No. 8 strike out the words "the receiving and."

Page 691

No. 15 add: "The cut list may be made a permanent record of car

riders to assist in locating the responsibility in case of loss and damage

to freight. It may also provide a record of car-rider performance."

Page 692

Yard Lighting—Add:

"Flood lights erected on lofty points are used extensively to give

more diffused lighting than that of ordinary lamps. These lights may be

mounted on poles or towers near and along the throat of the yard, or

on enginehouses, bridges, coaling stations or other convenient elevated

points."

Freight Transfer Stations—Omit paragraph No. 4. Place under

this heading the "Transfer Station" item on page 685.

(B) Additions to Manual

1. Ladders—Insert the ladder layouts for freight yards as given

in the 1917 report.

2. New Definitions:

Standing Capacity of Yards—The total length in feet of all tracks

in a yard (except main running tracks) divided by 42 ft.

Working Capacity of Yards—The maximum number of cars that can

be dispatched from a yard in a 24-hour period with resulting eiKi-

ciency in yard service and train service.
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Hump Yard Design and Operation—Insert on page 691 of Man-
ual paragraph, pages 83 and 84 of 1922 report.

(C) Review of Reports

The following review of contents of the reports on Yards and Ter-

minals is submitted in order to assist the looking up of information on

specific subjects, which information may be scattered through several

reports. There is also an index to this section of the 1921 "Manual" and

a list of material recommended by the Commillee for insertion in the

Manual.

Baggage Handling— 1910, 1911, 1913, 1914, 1923 (see also Freight

Handling.)

Bibliographies—Stations, yards and terminals, 1911. Mechanical

handling of freight, 1912, Freight terminals and freight handling, 1921.

Container system of handling freight, 1922; Railway passenger stations,

1923.

Elevators—Requirements of elevator service for freight houses

and warehouses, 1921 and 1922.

Engine Terminals—Typical layout plans, 1912.

Freight Handling—Bad-order car transfer, 1921.

Freight Handling: L.C.L.—Discussed in 1922. See also paper by

E. E. R. Tratman in Bulletin No. 255, 1923, and Vol. 24, Proceedings.

Freight Handling:. Mechanical—Reviews of various methods and

plants, 1908, 1909, 1910, 1911 and 1914. British equipment, 1909, 1914.

Bibliography, 1912. Telfer system for Missouri-Kansas-Texas Lines at

St. Louis, with other installations and costs of handling, 1911 and 1913.

Exiuipment at ports, 1913 and 1916. Cost of electric and hand trucking,

1910. Trucking, 1915. Tractor trailer system on Chicago Junction Rail-

Avay and elsewhere, with costs, 1917. Various methods reviewed, including

automatic elevator service, 1921. Container system, 1922. Trucking and

mechanical handling in relation to freight house design, 1923.

Freight Houses—Track layouts, 1909. Design and layout, 1921,

1922, 1923.

Freight Houses, Double Deck—Several designs described, 1908,

including Chicago station with tracks on two levels; also 1909 and 1916.

In 1917 a descriptive list was given, but attention was called to the fact

that no freight house in this country has tracks on two levels. Double-

deck stations have teamways and trucks on difierent floors. Multiple-story

freight houses having upper floors for warehouse purposes, 1921. In

1922 and 1923, governing factors in the design of large freight houses

and warehouses w^ere presented in considerable detail.

Freight Transfer Station—Layout plans, 1908. See also "Manual."

Incline Planes—Cable operated inclines of Central Railroad of

New Jersey, 1910.
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Industry Tracks on Steep Grades—At Kansas City, with opera-

tion by geared locomotives, 1916.

Ladder Tracks—Layout for classification yard, 1908. Frogs No.

7 or No. 8, 1910 and 1913. Several designs for freight and passenger lay-

outs, 1917 and 1921. The latter are in the "Manual."

Lighting Yards—Methods described, 1908, but many improve-

ments in later years.

Passenger Stations—Plans of several stations, 1910, 1912, 1921

and 1923. Baltimore & Ohio Railroad, 1910, design and plans of stations

of medium size, 1911. Diagrams for analysis of working capacity of sta-

tions, 1913, 1914 and 1915. Ticket-selling problems, 1919. Typical track

layout for through and dead-end stations, 1921. Extensive tables and
digest of information as to station facilities in 1923 report cover tracks,

platforms, baggage handling, concourse, waiting rooms, toilet rooms, din-

ing rooms, cabstands and other facilities.

Piers—Track layout, Panama Railroad, 1911.

Scales, Freight—Report on passenger station, freight house,

portable, motor truck and grain weighing scales, 1921. Specifications sub-

mitted, 1923.

Scales, Track—Scales on switching hump and methods of weigh-
ing cars in motion, 1908. Specifications, 1911, 1915, 1916, 1917, 1918, 1920.

Track scale load factors; paper by O. E. Selby, 1918.

Slip Switches—Yard Work, 1913.

Terminals, Chicago—Handling through freight at large outlying

yards, instead of at individual city yards, 1911. The clearing yard for

this service, 1906. Paper by E. J. Noonan, 1920.

Terminals, Loops—Layouts at New York and Richmond, 1910,

1921, 1923.

Terminals, Ocean—Operation in connection with military service,

1918. Piers of Panama Railroad, 1911, freight handling methods, 1914,

and see also "Freight Handling, Mechanical."

Transfer Railroads—Paper on improved interchange service, by
E. H. Lee, 1919.

Trucking—Freight house, 1915.

Unit Operation of Terminals—Report and catechism, with appen-

dices giving various opinions, 1919. List of places and detailed descrip-

tion of methods, 1920. Papers by E. J. Noonan, 1920; G. H. Kimball,

1914; John F. Wallace and H. J. Pfeifer, 1919.

Warehouses (See Freight Houses, Multiple-Story).

Yards—Improvement of individual yards, 1918.

Yards, Auxiliary Sorting—Intermediate yard between classifica-

tion and departure yards, 1919 and 1922.

Yards—Chicago Interchange, 1906, 1911.

Yards, Hump—Principles, plans and descriptions, 1908, 1909, 1913,

1914, 1915, 1916. Comparisons of hump and flat yards, 1914, 1915. Tabu-

lation of grades of numerous yards, and speed of operating over track
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scales, 1914, 1917. Particulars of recent yards and recommendation that

proposed hump profiles be not changed, 1922. Design and operation of

hump yards, value of departure yards and supplementary sorting, 1922.

Yards—Passenger "hold" yard, 1913, 1916.

Yards—Departure, 1914.

Yards—Terminal time of crews, 1922.

Manual

The material recommended by the Yards and Terminals Committee

for the "Manual" during the past seven years has been as follows

:

1917—Revised profile of switching humps.

1918—Catechism of yard design. Track scale specifications and

rules.

1919—Unit operation of terminals. Catechism for unit operation

(These were not put in the "Manual.")

1920—Specifications and rules for track scales.

1921—Typical passenger station plans and ladder track ap-

proaches. Transfer of bad-order lading.

1922—Definition of "Sorting Yard."

1923—Definitions of "stub," "through" and "loop" stations. Speci-

fications for station and motor-truck scales. Factors of passenger station

design. Factors of warehouse design.

Manual, 1921; Contents Page

Car Capacity of j'ard tracks 688

Cut-list for hump yard working 691

Engine terminals 684, 693, 695

Freight houses 685

Freight transfer stations 685, 692

Freight transfer for bad-order cars 693

Grain elevators 688
Inclines, car and boat 683

Ladder tracks, passenger stations 692

Lighting of yards 692

Passenger stations, track layouts 692

Piers and inclines 683, 686

Switching 682, 695

Terminals, definitions 681, 682, 686

Track Scales, specifications 684, 691, 696

Tracks, definitions 682, 694

Yard design and operation, catechism 694

Yards, car repair ' 688

Yards, hump, with profiles 689

Yards, team 685, 689

Yards and tracks ; definitions and requirements 681, 683, 694

Supplementary

1922—Sorting yard, definition.

1923—Design factors for warehouses. Definition of stub, through

and loop stations. Passenger stations, design and facilities.
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(3) SCALES

Subject (A)—Automatic Indicating Devices for Weighing

J. B. Hunley, Chairman, Sub-Committee; J. E. Armstrong, Hadley Bald-

win, A. E. Clift, A. W. Epright, R. Hayes, E. M. Roeser, C. A. Briggs.

Automatic indicating devices for weighing are patented articles, each

manufacturer having his own special design and construction, based on

different mechanical principles. All types are in use, which would seem

to indicate that as yet no one design has been accepted as being superior.

A specification defining design or construction would practically Hmit

such devices to one type, which, in the present stage of development, would

be undesirable. It would, however, be proper to require a certain per-

formance or degree of accuracy in weighing of all types and this re-

quirement can be provided for in a Specification of Tolerances for Auto-

matic Indicating Devices.

The Sixteenth Annual Conference on Weights and Measures adopted

in May, 1923, certain tolerances for Heavy Duty Automatic Scales. Ar-

rangements have been made to collect the results of tests of many such

weighing devices, from which conclusions can be drawn as to correctness

of the tolei-ances adopted by the Conference on Weights and Measures,

or from which information can be obtained for the preparation of a

Specification for such tolerances. The results of the tests now being

made, however, will not be available until next year.

Conclusion

Subject (A)—Automatic Indicating Devices for Weighing

1. That it is impracticable at this time to prepare a specification

covering the design and construction of such devices, but that a certain

accuracy in weighing should be required, and that the preparation of a

specification for tolerances for Automatic Indicating Devices be assigned

to the Committee as part of its 1924 report.

Subject (B)—Tolerances for Railroad Service Weighing Devices

1. Track Scales—The present specifications of the A.R.E.A. for

Manufacture and Installation of Railroad Track Scales, now provides

a Manufacturer's Tolerance for the first field test. There are two well-

known rules for tolerances for satisfactory maintenance of scales, one

used altogether by the Bureau of Standards (Forms 56"5 and 566—"Supple-

ment to Track Scales Reports") and the other appearing in the A.R.A.

"Rules for the Location, Maintenance, Operation and Testing of Railroad

Track Scales."

For a standard grading of scales there should be a uniform tolerance,

and studies made to the present time would indicate that further investi-

gations should be made before any definite recommendation can be

submitted.

486
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2. Motor Truck and Depot Scales—The specifications of the

A.R.E.A. for the Manufacture and Installation of Motor Truck, Built-in,

Self-Contained and Portable Scales for Railroad Service contain a set of

tolerances applying to scales manufactured and installed under this speci-

fication. While it is possible that some of the older and lighter scales

now in service may not meet the requirements as to tolerances specified

for the new scales, there is no direct evidence of this fact. Results of tests

on some of these scales are being collected, but this information will not

be available until next year, and it is suggested that for the present at

least, tolerances given in the present specifications be applied to all scales

of this class.

Conclusion.

Subject (B)—Tolerances for Railroad Service Weighing Devices

1. Subject of tolerances for use in testing, adjusting and maintain-

ing track scales should be given further study, and should be reassigned

to the Committee for its 1924 Report.

2. That the tolerances appearing in the A.R.E.A. Specifications for

the Manufacture and Installation of Motor Truck, Built-in, Self-Con-

tained and Portable Scales, should be applied tentatively, to all scales

of these classes, whether the scales have been built under these specifica-

tions or not.
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(7) THE PROPER SIZE AND ARRANGEMENT OF LARGE
PASSENGER STATION FACILITIES AS DETERMINED

BY THE BUSINESS HANDLED

C. H. Mottier, Chairman, Sub-Committee; J. R. W. Ambrose, Hadley

Baldwin, H. M. Bassett, J. D'Esposito, J. V. Hanna, E. M. Hastings,

F. E. Morrow H. J. Pfeifcr, H. L. Ripley, E. E. R. Tratman, J. G.

Wishart.

It has been decided to confine the efforts of the Committee this

year to a consideration of certain associated passenger station facilities

which are not included in the station building but which are located

in what is generally referred to as the trainshed. The character of some

of these facilities is not affected by the volume of business handled. These

will be discussed in a general way. Other facilities, such as the station

platforms and their approaches, will be analyzed to determine the proper

relation of the size and arrangement of these facilities to the volume

of the business handled.

STATION PLATFORMS
The station platform is the common meeting ground of the passengers

and the operating force. Here they intermingle, and the character of this

contact should be given consideration in the design of the appurtenances

and approaches to the platform. The passenger desires an easy and com-

fortable avenue of travel between coach and concourse, while the operat-

ing force desire ample space on the platform for their equipment and

the uninterrupted conduct of their operations. Interference between these

groups can be eliminated by assigning them to separate platforms or it

can be reduced to a minimum by making the platforms for joint use

of an adequate width. Any undue increase in width of platforms will,

however, decrease the total number of tracks and platforms that can

be developed on a given width of right-of-way.

It will be the purpose of this report to analyze in detail the various

items bearing on this subject and to ascribe to each its value under

various assumed conditions, in order that in a tentative study of a pro-

posed station each item can be considered alone, or in conjunction with

other items. In this way a rational conclusion may be reached as to

the best type, width and length of platform with proper approaches and

appurtenances to give maximum convenience to the public, the most

efficient and economical operating conditions and the greatest station

capacity.

Types of Platforms

The various types of station platforms were discussed in a general

way in the report of the Yards and Terminals Committee for 1923.

The three types of platforms which will be considered in this report are

defined below

:

488
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Combined Passenger and Trucking Platform—A station platform

which is used for the joint accommodation of passengers and the

handling of baggage, mail and express.

Exclusive Passenger Platform—A station platform which is used only

for the accommodation of passengers.

Exclusive Trucking Platform—A station platform which is used only

for the handling of baggage, mail and express.

For the sake of brevity in this report the three types of platforms

defined above will be referred to in the order enumerated, respectively,

as combined, passenger and trucking platforms and the two last men-

tioned types will be referred to collectively as separate platforms.

As a general proposition, a combined platform is located between

pairs of tracks and serves two tracks, each track being served by but

one platform. In the case of separate platforms each platform is located

between single tracks with the passenger and trucking platforms alter-

nating. By this arangement it is possible for the passengers to use the

passenger platform located on one side of the train and the station

employees handling baggage, mail and express to use the trucking plat-

form on the opposite side of the train, thus eliminating interference

between the station employees and the passengers, which is highly de-

sirable from the standpoint of the convenience to passengers as well as

facilitating station operation.

In last year's report the advantages of the separate platforms as

compared with combined platforms were discussed in a general way.

The report this year will analyze in detail the variables, such as space

occupied, convenience to the public, facility of operation, and the other

elements which have a bearing on the advantages of the two types of

platforms and the adaptability of these types to the various kinds and

sizes of terminals.

Effect of Kind of Terminal On Type of Platforms

Tile kind of terminal has a material bearing on which type of plat-

form will best serve the interest of the traveling public and the operating

force of the station. There are three types of terminals as defined in

the report of the Committee last year. The loop terminal closely approxi-

mates a through station in method of operation and as there are very

few terminals of this type, w^e will consider only the two major types

—

the stub and through. The effect of the kind of terminal on the type

of platform to be recommended can l)est be described by referring to

figures illustrating the relation of the various units of arriving and de-

parting trains to the station platform.

Relative Advantages of Combined and Separate Platforms in Through

Terminals

We will first consider combined platforms at through terminals.

Fig. 1 and 2 show typical through station platforms witli station tracks

longer than the trains accommodated. Fig. 1 illustrates two inbound
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trains being accommodated at a combined platform. In large modern
terminals, the baggage, mail and express facilities should be connected

to the station platforms by trucking tunnels, so that it will not be necessary

to truck longitudinally on the central portion of the platforms. The stair

entrances from the concourse to the platforms are shown located centrally

on the platforms. It is also assumed that inbound trains will stop at the

opposite end of the platform from which they enter. Any change from
these assumptions will afifect the conclusions here presented; but con-

sideration of each of the possible deviations from the plans here shown
will so complicate the discussion that they will not be considered in detail.

By referring to Fig. 1, it will be observed that the passengers have

free and uninterrupted use of the platform and stairs and are not inter-

fered with by the trucking which is being accommodated at the inbound

end of the platform and lowered by an elevator to a trucking tunnel

or direct to the inbound baggage, mail and express facilities. With such

an arrangement and method of operation, provided two trains- are not

accommodated on the same track simultaneously there will be very little

interference between the passengers and trucking.

ML
l^u. I M. I Trucking Tunnel '

Fig. 1

It is evident that the interference between passengers and trucking

for two inbound trains departing from a combination platform is similar

to that for two arriving trains (Fig. 1) and is not sufficient to make the

station operation objectionable.

iJ^E-Trucking Tunnel I ^ , i i^

Fig. 2

Fig. 2 illustrates one inbound and one outbound train adjacent

to a combined platform. In this case, as in Fig. 1, assuming the same
method of operation, there is practically no interference between the

passengers and trucking, as the trucking in each case is away from the

stairs.

If the station platforms in a through terminal are of only suffi-

cient length to accommodate the trains, there will be a greater ten-

dency of interference between passengers and trucks. If they are

of sufficient length to accommodate two trains simultaneously and
are so operated, the interference between passengers and trucks will be

materially increased, and will tend to approximate the condition met in

stub stations, which will later be discussed.
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Fig. 3 illustrates either inbound or outbound trains adjacent to a

trucking and a passenger platform.

Sagqaoe. Ma'i/^£xpre$5

J^<,i_L x^

Fig. 3

Fig. 4 shows one inbound and one outbound train adjacent to a truck-

ing and a passenger platform.

BaaQOpe. Maild Express

Tr'ucking Tunnel

Fig. 4

The separate platforms are called upon to handle substantially the

same volume of traffic as accommodated on the combined platforms, but

interference between the two operations is entirely eliminated. It is also

possible on the trucking platform to truck from one end of the platform

to the other without having to pass steps leading from the platform to

the concourse.

The purpose of the four figures above discussed is to show that in

a through terminal as here assumed with long station tracks, accommo-

dating individual trains, there is little interference between passengers

and trucking on a combined platform, and the increased width of plat-

form made possible by combining the two separate platforms into one

provides more adequate platform facilities than is possible with the

separate platforms. This matter will be discussed in greater detail later

in the report.

Relative Advantages of Separate and Combined Platforms in Stub

Stations

P"ig. 5 illustrates two inbound trains adjacent to a combined platform

in a stub station. This arrangement, which is common in many large

passenger stations, results in a large amount of interference between

passengers and trucks. The baggage, mail and express cars, being lo-

daQQCiQe Mail& £xpre55papgaQe /t

T^

Train Concourse Trucking Tunnel-^"^^

Fig. 5

cated immediately behind the engine, results in the trucks operating

between the passenger coaches and the exit to the platform. It is, there-

fore, necessary for all passengers to pass trucks, which is very objec-

tionable.
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Fig. 6 illustrates two outbound trains adjacent to a combined plat-

rorm. In this case the passengers are not required to pass trucks and

there is practically no interference between passengers and trucking.

^Baggage, Mali & Express^

n..u..2-L

w Trucking Tunne/-^^^Train Concourse

Fig. 6

Fig. 7 illustrates one inbound and one outbound train adjacent to a

combined platform.. In this case the trucks serving the baggage, mail

and express cars of the inbound train interfere with the passengers of

both trains. This condition is worse than the one illustrated in Fig. 6,

and better than the one illustrated in Fig. 5.

dagoaQe Mail3. ExpresspagoaQe man a cxp

^^f^^^Tra/n Concourse Truc/<'ing Tunnel -'"^^^^^

Fig. 7

Fig. 8 illustrates inbound trains adjacent to a passenger and a truck-

ing platform. There is no interference between passengers and trucks,

as the trucking is being accommodated on the trucking platform on the

reverse side of the train from the passenger platform. The trucking

operations are conducted at the same end of the platform, which, due to its

narrow width, will tend to congestion. The same comments will apply

to two outbound trains adjacent to a separate platform.

BaoQage, MailS:Express

-1^1

Train Concourse Trucking Tunnel-^'^

Fig. 8

Fig. 9 illustrates one inbound and one outbound train adjacent to

a trucking and a passenger platform. There is no interference between

passengers and trucks and a less tendency towards congestion than in

the case of Fig. 8.

DaqQage Mail&Exprese ^Q— ^ IIT^

'Train Concourse Trucking Tunnel'"'''''^-i^

Fig. 9

The purpose of Fig. 5 to 9 is to show the advantages of separate

platforms in the case of stub stations where the interference between

passengers and trucking occasioned by inbound trains is very objection-

able. As has been pointed out, this condition does not exist in a like

degree in through terminals.
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If the interference between trucks and passengers for inbound

trains can he eliminated by backing trams into a stub terminal, as is

done in the case of the St. Louis Union Station (Fig. 1, p. 853, Vol. 24,

Proceedings), we will have the conditions illustrated in Fig. 6, from

which it will be observed that there is practically no interference between

trucks and passengers. There are, however, but few terminals where

this method of operation is practical.

It will later be shown that economy of space consumed justifies a

wider combined platform than is possible if separate platforms are used.

From the foregoing analysis it appears evident that combination plat-

forms should be used for a through terminal, if the platforms are longer

than the length of the trains to be handled, if tunnels are installed to

eliminate the necessity of trucking on the platforms and if two trains

are not handled simultaneously on the same station tracks. This also

applies to stub terminals where trains are backed into the station. In

stub stations, where trains head into the terminal, which is practically

the universal method of operation, it is probable that the interference

between passengers and trucks will justify the adoption of separate trucking

and passenger platforms. This is also true in through terminals where the

length of station tracks permits and the plan of operation provides

for the accommodation of two trains simultaneously on the same track.

This question will be further discussed later in the report.

Effect of Volume of Business and Method of Station Operation On
Type of Platform

At large wayside stations like Detroit, Cleveland, etc., where a few

trains terminate and the majority continue through to some other des-

tination, it is usually necessary to unload baggage, mail and express onto

the platform in comparatively large quantities. At strictly terminal sta-

tions it is the usual practice upon the arrival of the train to cut off the

mail and express cars and handle them to their respective platforms for

unloading. Baggage remains as the principal material to be handled on

the platform. With this method of operation, there is less interference

between passengers and trucking than if all of the baggage, mail and

express were handled on the station platform, as is done to a greater

degree at some of the large wayside stations.

One of the principal arguments in favor of separate platforms is the

effect that they have on expediting the handling of trains. In some

stations where the interference between passengers nad trucking is con-

siderable it is the practice to delay trucking operations until the passen-

gers have been accommodated. It is evident that such an operation will

lengthen the time that a train must occupy the station track. By the

use of separate platforms the handling of baggage, mail and express can

go on simultaneously with the handling of passengers, which will corre-

spondingly reduce the standing time of the train on the station platform.

The absence of interference between passengers and station employees

and the better supervision made possible by the separate platforms will also
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expedite the trucking operations. The method of station operation rela-

tive to the handling of baggage, mail and express on the platforms or

at independent facilities where the head end equipment can be loaded

or unloaded at leisure, as well as the volume of this material to be

handled at the terminal have, therefore, a direct bearing on the time

saved and the interference with passengers avoided by the installation

of separate platforms. This matter should, therefore, be given considera-

tion in determining the relative merits of the two types of platforms at a

given terminal. As a general proposition, considering the matter solely

from station operation and the economy of space consumed without re-

gard to inconvenience to passengers, the question resolves itself into a

balancing of the saving in time in station operation with separate plat-

forms against the loss in number of station tracks due to the greater

space required for the separate platforms. This question will be further

analyzed later in the report.

The number of passengers handled at a station should be considered

in connection with this problem. If the number is relatively small, the

possible interference between trucking and passengers, other things being

equal, will be less than in terminals where the number of passengers is

large. In some terminals it is necessary to handle both through and sub-

urban business on the same platforms. The number of passengers normally

handled on a suburban train is much in excess of the number handled

on a through train. The capacity of an average through train even 100

per cent full is approximately 300, whereas it is not uncommon for a

suburban train to accommodate 700 passengers. Suburban passengers as

a rule are caused the greatest inconvenience by the delay of a few minutes

as they travel to and from work on a close schedule and are, therefore,

subject to more irritation by interference to trucking, particularly as

the trucking operations are not associated with the suburban business.

It is, therefore, very desirable in terminals accommodating a large volume

of passengers and handling a large volume of trucking on the station

platforms to give serious consideration to an arrangement and width

of platforms which will provide adequate facilities for the accommoda-

tion of passengers and trucking with minimum interference between the

two operations.

WIDTH OF STATION PLATFORMS

The width of platform to be recommended in a given terminal will

depend on several variable elements. The effect of type of platform,

i. e., whether separate or combined, is probably the principal factor to

be considered in connection with this problem. It is evident from the fore-

going discussion that combination platforms at stub stations, where there

is considerable interference between passengers and trucks, should be

made of sufficient width to obviate so far as possible this interference.

In the case of combined platforms at through stations having long station

tracks, accommodating single trains, this interference exists in a less

degree, and the platforms may be built narrower. In the case of separate
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platforms, only sufficient width, as will later be determined, of the passen-

ger platform will be required to accommodate the passengers, and of

the trucking platforms to accommodate the trucking operations. It is

evident that the requirements of each type of platform will have to be

given individual consideration.

There are other elements, however, such as width and location of

columns on the platforms, side clearance at fixed obstructions, width of

elevators, stairs and ramps, which must be considered in connection

with the width required to handle passengers and the trucking operations.

These elements will be considered and an effort made to arrive at widths

of platforms to be recommended for various conditions so that the rela-

tive economic advantages of the various types of platforms can be de-

termined.

Action of Passengers on Station Platforms

In order to obtain information on the necessary widths of platforms

to accommodate passengers, numerous observations have been made of

the action of passengers on platforms. The action of through passengers

on station platforms differs materially from that of suburban passen-

gers. This study is intended primarily to cover through passenger service

and the recommendations will be based on providing for that class of

service. Wherever possible, however, information of a related character

for suburban business will be included in the report as information, but

no- efifort will be made to discuss to a conclusion the requirements of a

terminal which handles both classes of service, as such a discussion

would of necessity be very involved.

The necessary width of a station platform as far as passengers are

concerned is determined by arriving trains. The movement of passengers

to the outbound trains, particularly where transportation is checked

at the train gate, must of necessity be by a single or double line and covers

a relatively longer period than in the case of inbound trains, where passen-

gers leave all coaches simultaneously and move .en masse to the exit

gates. The condition of congestion is augmented by the simultaneous un-

loading of two arriving trains adjacent to the same platform. The fre-

quency with which this condition exists will be discussed in more detail

later in the report.

The action of passengers from coaches is somewhat different than

from Pullman cars. Almost before a train comes to a stop the passengers

from the coaches begin to disembark and continue to move .from the

coaches in a continuous stream at a rate per car exit varying from one

every 2^4 to one every 3 seconds until the car is emptied or the regular

process of unloading is interrupted by something unusual, such as a

passenger with an unusually large amount of baggage or an invalid

or aged person who is unable to move at the same rate of speed as the

average passenger. This rate of disembarking applies to low platforms.

The relative speed of unloading of high and low platforms will be given

further consideration later in the report.

In the case of Pullman coaches the passengers are retarded by cer-

tain interferences which are not experienced by the coach passengers.

After the train comes to a stop the baggage from the Pullman coach



49-8 Yards and Terminals

which has previously been placed in the car vestibule is unloaded by the

porter with the aid of ushers who congregate about the exits and further

add to the congestion on the platform. Numerous observations indicate

that the unloading of the baggage consumes on the average between 20

and 30 seconds and in the event that Pullmans are loaded to capacity

it can easily exceed this time. The baggage occupies on the average ap-

proximately 43 sq. ft. of space on the platform. After the baggage has

been removed the passengers begin to descend the car steps at a slightly

faster rate of speed than the coach passengers, due to the freedom from

interference of hand baggage. Numerous observations indicated an aver-

age speed of one passenger per car door every 2.6 seconds. They arc, how-

ever, again retarded by the necessity of locating their baggage and either

carrying it themselves or locating an usher to carry it for them. This

generally consumes about 15 seconds additional time before the first pas-

sengers are starting toward the station. In the meantime the passengers

from the coaches are well distributed on the platform. The confusion at

the exit to the Pullman cars and the interference resulting from the

accumulation of baggage is not removed until the last Pullman passenger

has disembarked. In the meantime the passengers from the rear Pull-

mans have reached the exits of the front Pullmans and add to the con-

gestion at these points. Observations indicate that there is a tendency

on the platforms to form into groups of small areas of congestion. The

individual passengers move at rates varying from 4 ft. to 6 ft. per

sec. (2.7 mi. to 4.1 mi. per hr.). As a passenger arrives at these

areas of maximum congestion, as a rule, he is content to move forward

with the mass. The observations indicate that these masses move forward

at a uniform rate of approximately 3.7 ft. per sec. (2.5 mi. per hr.)

and with the exception of a relatively small number of passengers this

rate of speed is apparently accepted by the passengers as satisfactory.

To illustrate the action of passengers from a train as above outlined,

disregarding the interference from trucks, elevators or other obstruc-

tions, Fig. 10 has been prepared, which is based on assumed uniform con-

ditions which numerous observations indicate can be expected to occur

frequently. It is recognized that in actual operation conditions may vary

materially from those assumed and which are enumerated below :

1—Train consists of one express car, two coaches, one diner and six Pull-

mans in the order enumerated.
2—Time required to unload hand baggage—30 sec.

3—Speed of unloading passengers per car exit : Pullmans—one every 2.6

sec, coaches—one every 3.0 sec.

4—Speed of passengers along platform when moving as individuals, 4.2 ft.

per sec. (2.9 mi. per hr.).

5—Speed of passengers moving along platform when grouped as a mass,

3.7 ft. per sec. (2.5 mi. per hr.).

6—Number of passengers per Pullman— 30.

7—Number of passengers per coach—40.

8—Number of bags per Pullman car, 34, which occupy an area on the

jilatform of 43 sq. ft.

9—Time consumed for Pullman passenger to locate baggage and start

moving oti the platform—15 sec.

The diagram shows the occupation of the platform in increments

of 15 sec.
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Numerous observations were made of the passengers individually

and collectively to determine the amount of space required per passenger

on the platform.

The principal articles carried by the passengers are handbags and
suitcases. On the average the larger handbags are 11 inches vi^ide and the

suitcases 8 inches wide. The average adult carrying one suitcase and one
handbag, carries them approximately 13 inches apart. The space actually

occupied by the average adult carrying a suitcase and a handbag is, there-

fore, 8 + 13 + 11 =: 32 inches. The actual space occupied by an adult

carrying a suitcase is approximately 28 inches. Numerous observations

indicate that there is approximately 1.1 pieces of hand baggage per pas-

senger.

In figuring space consumed by passengers on platforms where they

do not move in military formation and where the majority of the passen-

gers carry but one suitcase, it would appear safe to assume an average

width per line of passengers of 2.7 ft. It is not considered that this is

an ample allowance for each line of passengers in stairs or ramps where
there is considerable movement in reverse directions.

Passengers carrying baggage when in comparatively compact forma-
tion walk approximately 5.5 ft. apart, and therefore occupy 5.5 times 2.7

equals 14.9 sq. ft. of platform when in motion. Observations on station

platforms indicate that these areas represent compact conditions which
can be expected to occur regularly without resulting in discomfort to

passengers.

As previously stated in the report the volume of passengers handled

affects the required width of platforms. If the terminal station regularly

received trains loaded to capacity, the platforms should be wider than

if most of the trains are loaded to but one-half capacity. Coaches nor-

mally carry more passengers than parlor cars and Pullmans, and the

rate of discharge from various classes of coaches is not constant. The
speed of passengers on platforms also varies with the amount of con-

gestion. To take all of these variables into consideration in determining

the required width of platforms to accommodate passengers discharging

from an arriving train would result in a very complicated analysis. It

will be assumed that each car, independent of whether it is a coach,

Pullman, or parlor car, is 76 ft. long and discharges 36 passengers at the

rate of one passenger every 2.6 seconds from one end exit, the other

exit being closed. It will also be assumed that the average speed of the

passengers on the platform is 4 ft. per sec. (2.7 mi. per hr.). At this

speed passengers occupy positions on the platform equal to 4.0 X
2.6 = 10.4 ft. apart. Thirty-six passengers moving without interference

would create a line 10.4 X 35 = 364 ft. in length. Assuming Pullman

cars 76 ft. long, this string of passengers would extend past 364 -=-

76 = 4.8 cars. If the platforms were of sufficient width and the

movement of passengers uniform, we might then have a maximum of

5 passengers walking practically abreast passing a given point every 2.6

sec. Observations, however, indicate that passengers under normal and
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perfectly satisfactory conditions close the large gaps between them and

move forward at a retarded rate of 3.7 ft. per sec. (2.5 mi. per hr.) and

occupy but 2.7 ft. by 5.5 ft. or 14.9 sq. ft. of platform. At this speed

an individual in 2.6 sec. will move forward 3.7 X 2.6 = 9.6 ft. Assuming

that an individual occupies 5.5 ft., there would be 9.6 -^ 5.5 = 1.75

passengers moving forward in every line in every 2.6 sec. To accommo-

date the 5 passengers every 2.6 sec. there would, therefore, be required

a platform of sufficient width to provide 5 -r- 1.75 ^ 2.9 lines of travel.

The above analysis is based on the discharge of passengers from but

one car exit per car, which is the usual method of unloading Pullman

cars. Coaches are frequently unloaded from both ends and then create

a correspondingly greater burden on the platform. Wide variation can

be expected from the assumptions used in the above analysis. It is felt,

however, that for each arriving train a platform width should be allowed

to accommodate the passengers which would permit three lines of unin-

terrupted travel.

A discussion similar to the foregoing based on accommodating two

arriving trains simultaneously would indicate a required width of plat-

form adequate to accommodate 2 X 2.9 = 5.8 lines of travel. It is

the usual practice in most terminals when arriving and departing trains

are stationed at the same platform simultaneously to
,
so control the

movements of crowds on the platforms that there will be minimum
interference between the two. With this in mind, it is considered feasible

to design a passenger platform on the basis of one line of departing

passengers in conjunction with the three lines of arriving passengers.

A study was made to determine the probable frequency with which

two arriving trains would be accommodated at the same station platform

simultaneously. It is evident from the foregoing discussion that if this

condition would occur frequently, the platform width should be sufficient

to accommodate combined crowds of arriving passengers from the two

trains. If it occurs very infrequently it will be proper to permit of an

occasional greater degree of congestion on the platforms than would

normally be recommended. This will result in some slight delay to the

passengers, the importance of which will be dependent upon the fre-

quency of its occurrence.

The study above referred to covered one day's operation of four

of the principal passenger stations in Chicago. These four stations ac-

commodate a total of 283 through trains in twenty-four hours, three of

them being operated practically to capacity. The observations showed

that there was not a single case of two inbound trains arriving at the

same station platform within a five-minute interval.

Realizing that these stations are properly operated with a view of

locating arriving trains at platforms in a manner that would reduce

station congestion, a study was made of a hypothetical terminal of suffi-

. cient size to accommodate all the through (not suburban) trains now
being handled at the four terminals for the purpose of ascertaining the

number of interferences which could occur in such a terminal if every

effort were made to occasion such inte'-ference. The trains were assumed
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to arrive and depart at the time scheduled in the current timetables

of. the four stations. Standing time for inbound trains was taken as

10 minutes and for outbound trains as 30 minutes. It was assumed that

the passengers on an arriving train could be unloaded in 5 minutes

so that a train arriving at the same platform 5 minutes later would not

create an interference. Tracks 1 and 2 were selected in the terminal,

and wherever possible to create an interference the arriving trains were

located on these two tracks. It was found that the total number of

trains arriving on tracks Nos. 1 and 2 were 36 and 31 respectively.

Under this plan of intensive opeiation these two tracks accommodated

on their common platform 78 trains in twenty-four hours, a condition

which could hardly be expected to occur under normal operating condi-

tions, even if an effort were being made by the operating officials to

create congestion on this platform. Under these conditions it was

found possible to only create interference between two arriving trains

six times in the twenty-four hours, no interference between one arriving

and one departing train, and but three interferences between two de-

parting trains'. Two of these interferences of the departing trains ex-

tended over a period of thirty minutes, and one over a period of twenty

minutes, which in reality would not create a condition of congestion.

With this very extreme condition where 78 trains, or 28 per cent of a

total of 283 ti-ains were handled theoretically adjacent to one platform

and created but six interferences in twenty-four hours, it is evident that

if these trains were distributed uniformly over all tracks of a terminal

adequate to handle 283 trains, the simultaneous arrival within a period

of five minutes of trains adjacent to the same platform would be very

infrequent.

It has been shown that passenger platforms sufficiently wide for

four lines of passengers would be adequate to accommodate the require-

ments of one arriving and one departing train handled simultaneously

on the same platform. From the investigation above described, it is felt

that a platform which will give unobstructed passageway for the four

lines of traffic will be adequate for all conditions which might normally

be expected to occur, and will give satisfactory facilities for the move-

ment of occasional crowds occasioned by two arriving trains being

accommodated at the same platform simultaneously.

Assuming 2.7 ft. width for each line of passengers we find that a

passenger platform, disregarding the effect of obstructions on the plat-

form, should be 10.8 ft. in width to accommodate the flow of passengers

under the conditions above outlined.

This width will be used in the further consideration of this subject

in the recommendations of widths of various platforms under varying

conditions.

On practically all passenger platforms it is necessary to have a center

support for the trainshed. This feature will be discussed in greater detail

later in the report. Assuming an exclusive passenger platform, the width'

as above mentioned should be increased by the width of the column on

the platform, which for this purpose will be assumed as one foot. The
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required width of platform, therefore, would be 10.8 + 1 ^ 11.8 ft. It

will, however, be desirable to increase this width a small amount on

account of the obstruction on the platform of the footstool at the bot-

tom of car steps and to permit a freer movement of passengers. It is felt

that a width of 13 ft. is the minimum that should be allowed. This will

provide 6 ft. clear width on both sides of the columns, which is more

than adequate for two lines of traffic. Under normal conditions this

width is considered adequate for through passenger service whether the

station be stub or through. This width, however, may have to be in-

creased by the approaches to the platform and the necessary clearances

between fixed obstructions and the track, which will be given further

consideration later in the report.

The above analysis has been made on the basis of passengers dis-

charging onto low platforms. If high plaforms are used the rate of

discharge will be increased. A similar analysis can readily be made for

any desired rate of discharge.

It has also been assumed that the platform is to be used exclusively

for the movement of passengers. If friends of arriving passengers are

allowed on platforms, they frequently congregate on the platforms in

such numbers as to block traffic, in which case the width of platform

above determined would not be adequate. This, however, is a question

of operation and should not be permitted when it affects the capacity

of the platforms. The tendency of ushers to move in relatively large num-

bers adverse to the flow of traffic will also tend to seriously limit the

effectiveness of the platform.

Obstructions on the Platforms

In the foregoing discussion reference was made to the effect of

columns located on passenger platforms. In the old type of trainshed

where several tracks were spanned, it was possible to have platforms

entirely free from columns. None of these types of trainshed are being

considered in modern terminals due to the high construction and main-

tenance costs, as well as the objection of smoke and gas accumulation

in the trainshed. The type of trainshed used in practically all modern

terminals where a platform canopy or umbrella shed is not employed

is some form of low roof trainshed which permits the exhaust from the

engine to discharge directly into the atmosphere near the level of the top

of the trainshed. Fig. 11 illustrates two forms of Bush trainshed used

in numerous modern terminals. One-half of the figure illustrates a plate

girder type, the other a lattice girder type of structure. Fig. 12, 13, 14 and

15 indicate the type of trainshed which has been installed at the Kansas

City, Birmingham, Indianapolis and Vancouver (Canadian National)

Stations. Fig. 16 indicates the type of trainshed proposed for the new

Chicago Union Station. Information relating to various trainsheds is

shown in Table 1. It is not the intention in this year's report to consider

the relative merits of various types of trainsheds nor to consider this sub-

ject in detail. The accompanying illustrations and table are presented as
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information. By referring to the various sections of trainsheds it will be

observed that irrespective of whether a trainshed or a platform covering

of the butterfly or umbrella type is adopted, it will be necessary to have a

support in the center of the platform, unless the support is located between

a pair of tracks. AH of the stations listed in Table 1 except the Chicago

Union and Montreal Stations have combined platforms. Even though sep-

arate platforms were installed, the serious interference of a column on the

trucking platform would justify placing it on the passenger rather than

on the trucking platform.

Observations and replies to questionnaires submitted to sixteen roads

indicate that columns on the passenger platform, if they are so located

as not to obstruct clear lines of travel, are not generally considered ob-

jectionable from the passengers' point of view and in reality increase the

required width of the platforms less than the actual width of the columns.

The space between the columns is used to advantage by passengers wish-

ing to pass the slower moving passengers. In the case of trucking plat-

forms, this obstruction becomes a serious matter and must be given careful

consideration and the platform width increased accordingly.

It is the increasing tendency in large terminals to develop the air

rights above the terminal property for some form of commercial use. The
results obtained in the Grand Central and Pennsylvania Terminals, New
York, where electrification has been adopted and where land values are

high, would indicate that this method of relieving the terminal of the

high fixed charges resulting from expensive terminal development will

favor this plan of development in the future. For this reason it is possible

that consideration should be given in the design of certain stations to the

necessity of installing independent building columns having a width of 2 ft.

or more in the station platforms.

In this connection it is well to note that on the more recent trainsheds,

such as those at Kansas City (Fig. 12), IndianapoHs (Fig. 14), and Chi-

cago Union (Fig. 16) Stations, longitudinal girders have been installed on

the center line of the platform, which makes possible the elimination of

certain columns and correspondingly reduces the interference on the plat-

form occasioned by the trainshed supports. The longitudinal column spac-

ing on these three terminals is 34, 50 and 42 ft., respectively.

In the case of the Lehigh Valley Terminal at Buffalo the trainshed

columns are located between the tracks. It was followed in this particular

station because of the desire to remove the columns from the station

platform on account of the resulting interferences to the trucking opera-

tions, and also to facilitate economic trainshed construction and to in-

crease the headroom above the platforms. It will later be pointed out in

the report that this plan, while it may have certain advantages, is not

economical in space consumed, as the clearances required will result in the

column located between the tracks consuming a width of 1.5 ft. in addition

to the thickness of the column. This width when added to the platform

is of material value, but which when placed between the tracks is of prac-

tically no value from the standpoint of station operation.
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In the foregoing discussion no consideration lias been given to the

clearances required between the center line of track and a fixed obstruc-

tion. This distance functions in determining the width of platform when

considered in conjunction with the width of approaches to the platform,

such as ramps, stairs and elevators. In most states the minimum clear-

ance is fixed by law or some regulatory body. The tendency in the

design of new terminals is to increase the clearances which have existed

in many of the old terminals. In a study of space consumed it is necessary

to assume certain clearances in order to analyze the problem and determine

the widths of platforms required. Table 2 gives information on the

width of obstructions, clearances and other related data at several modern

terminals. For the purpose of further analysis, track centers of 12 ft. 6 in.,

a side clearance from the center line of track to a fixed obstruction above

car floor of 7 ft. in., at car floor level of S ft. 6 in. and at top of rail of

5 ft. in. will be assumed. On investigation it is found that these clear-

ances have been adopted in several recently constructed terminals where

it was necessary to obtain approval of clearances from regulatory bodies.

Table 2—Platform Clearances and Obstructions
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Effect of Station Operation on Clearances

There are several practical matters to be considered in connection

with the determination of widths of platforms other than the required

clearances fixed by law. In the case of both through and stub stations

where elevators are placed at locations other than at the end of plat-

forms, the minimum feasible width for station operation between the

fixed obstruction and the edge of platform or center line of track should

be given consideration and will probably determine the width of plat-

forms. If it is necessary to truck past stairs, ramps or elevators, a

width between edge of car and fixed obstruction of approximately

6 ft. should be allowed. Table 2 shows the clearances under similar

conditions existing in several terminals, all of which can be classed

as large modern passenger stations. If it is necessary to unload pas-

sengers adjacent to a fixed obstruction, such as an elevator where it

is not essential for lines of traffic to pass and where it is desirable

to reduce the clearance to a minimum, it is felt that at least 3 ft. should

be allowed between the fixed obstruction and the car. All such conditions

as this should, if possible, be eliminated, as they are a source of pos-

sible injury to passengers. It is assumed in suggesting the 3 ft. width, if

there is to be a considerable movement of passengers by the obstruction,

that the platform on the opposite side of the fixed obstruction has been

increased to approximately 6 ft., which will in most cases be required to

provide for the occasional movement of trucks.

APPROACHES TO PLATFORMS

Where passenger station platforms and concourse are at the same
level as in stub stations, there is no necessity of increasing the plat-

form width to provide an adequate entrance if separate platforms are

used. In the case of combined platforms it will probably be necessary

to locate baggage elevators at both ends of the platform. If this is

done, the elevator at the concourse end of the platform will create a

serious obstacle in the platfonn and the necessity of providing ade-

quate clearance and passageways around it will determine the width

of station platforms. To avoid this situation the practice is followed

in some terminals of eliminating the elevators at the concourse end

of tlie platform and either trucking longitudinally on the platform or in

the train concourse. Both of these plans, particularly the latter, are

objectionable, if there is a large volume of trucking. A satisfactory

method of meeting this situation is to locate the elevators in the train

concourse just behind the bumping posts where they will not restrict

the movement of passengers. If this is done, there will be no neces-

sity of increasing the platform widths on this account.

Where passenger station platforms and concourse are at diflferent

elevations, as in through terminals, the transfer of passengers from

one level to the other becomes a problem of considerable importance.

There are four accepted methods of overcoming the vertical distance

:

by ramps, elevators, escalators, and stairwaj'^s. In comparing these
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tour methods of approach to the platforms, consideration should be

given to the space consumed, speed of transporting passengers, con-

venience, cost, and capacity.

The four types of approaches to the passenger platforms will now
be considered.

Ramps for Passengers

In recent years ramps have been used to a considerable extent in

passenger terminals and have many advantages. They are particularly

adapted te the handling of large crowds where the ramp can be placed

in direction of travel so as not to add to the distance which must be

covered by the passenger arriving or departing from the station. The

principal objection to ramps in through passenger terminals is the large

amount of space which they require. In many cases this space could

otherwise be used to good advantage as platform area. The consensus of

opinion seems to favor a 10 per cent ramp. Such a ramp requires a

horizontal distance of approximately 70 ft. before there is sufficient head-

room on the platform for the use of trucks and passengers under the

ramp. The ideal condition is realized when the ramp can be placed at the

ends of the platforms, if such a location does not reduce the length of plat-

form more than would be occasioned by the use of some other method of

approach. If this can be accomplished without increasing the distance

necessary for the passenger to walk from the concourse to the train, we
have an ideal method of approach to the platform.

Numerous observations were made to determine the capacity of stairs

and ramps and to secure other information in connection with moving

crowds at the time of the construction of the Hudson Terminals, New
York. The result of these observations was presented before the Ameri-

can Institute of Architects on December 16, 1909. They relate more to

suburban than to through passenger business, but because of their value

in connection with this problem they are summarized below

:

"In the study a count was made of the actual movement of trafific at

congested points in New York City, as, for example, at Brooklyn Bridge.

It was found that in a straight passage of ample width, the crowd, in the

rush hours, moved at a speed of 300 ft. per minute, walking with a step

averaging 2>^ ft. There is only a small reduction in this speed on ramps
with a grade not greater than 10 per cent. Thus each person, on the

average, occupies about 10 sq. ft. of space and the movement discharges

about 30 persons per foot of width of passage. This number is about

the same if the passageway becomes congested and the space occupied

per person reduced, but the speed of movement is also reduced. Any con-

trary movement in a broad passage reduces the movement rather more
than the relative space occupied, but in narrow passages the relative reduc-

tion is much greater, notwithstanding the fact that persons crowd into

smaller space. It was also found that a crowd moving freely upstairs

takes about the same number of steps per minute, approximately 120,

but that it advances only about 12 in. each step instead of 30 in. Upstairs

movement is much more dense than downstairs, but correspondingly slow.

For each foot of width 20 persons moving upward may be discharged per

minute as compared with 18 moving downward. There is not much dif-
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ference in the discharging rate on stairs over 4 ft. wide, if the movement
is all in one direction. It was found, however, that movement on stairs

of all widths, particularly those less than 8 ft. w'ide, is seriously impeded
by any contrary movement, even when but four or live persons a minute
were moving in the reverse direction. An actual count indicated that

generally, for all stairs more than 4 ft. in width with all the movement
in one direction, for an upward movement a maximum of 20 persons
could be discharged per foot of width of stairs per minute, and for down-
ward movement 18. The average for ordinary free moving crowds was
LS and 13 per minute, respectively. The investigation also showed that

if there is any contrary movement it is of great importance that persons
should be forced to the right-hand direction and that generally speaking
no stairs serving traffic in contrary directions for railroad service should
be less than 5 ft. clear width."

Observations indicate that the capacity of rami)s for through pas-

sengers is approximately 15 per foot of width per minute.

Stairways for Passengers

Stairways are the most widely used of all means of overcoming ver-

tical distance. One reason whj'^ stairs have been so extensively used is

the relatively short horizontal distance occupied when compared to ramps,

.\ssuming a rise of 7 in. for each tread of 11 in., it will require but 12

risers to create a clearance above the platform of 6 ft. 6 in., which space

under the stairs can then be used by passengers and trucks. This number

of risers will occupy a place on the platform 11 ft. in length. Considered

from the viewpoint of transverse width occupied on the platform for a

given clear width of stairs, neglecting the carrying capacit}', there is prac-

tically no difference between the width used by ramps and stairs. How-
ever, in the case of elevators on account of their construction an added

width of platform of 1^2 ft. to 2 ft. is required for the same clear width

available for passengers.

Observations have been made as to carrying capacity of stairs both

for suburban and through passenger business. This information is shown

in Table 3. It is recognized that nurherous variables are involved which

affect the carrying capacity of stairs. One of the principal of these is the

rise and tread of the stair and the total vertical height to be overcome. It

is not the purpose of this report to make recommendations as to the slope

of stairs, but it is very essential in passenger terminals to have the same

slojie of stairs in all stairways used by passengers.

Table 3—Capacity of Stairs

Station
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It is felt that for the normal slope of stairs and for a vertical height

of not to exceed 20 ft., which is seldom exceeded in through passenger

terminals, it is safe to assume the carrying capacity of stairs per foot

of width when the width is a multiple of the width required for a single

line of traffic as 18 and 10 passengers per minute for suburban and through

passengers respectively. From this it is seen that the carrying capacity

of a ramp is approximately 1.5 times that of stairs of the same width.

Elevators for Passengers

Passenger elevators are not used to a great extent in this country in

through passenger terminals. The Committee has no knowledge of any

terminal in America that depends solely on elevators for handling pas-

sengers. In most terminals where they are installed the elevators are

relied upon as an auxiliary to stairways. They are generally looked upon

by terminal designers as a luxury. It is the understanding of the Com-
mittee, however, that in Europe elevators, particularly in subway rapid

transit service, are used in some terminals as the main method of vertical

transportation. In several terminals, provision has been made for the

installation of elevators which for some reason have either not been in-

stalled, or are not being operated.

The chief objections to the elevator are its limited capacity, intermit-

tent loading and high cost. The "waiting for elevator" causes many pas-

sengers to use stairs instead of elevators where both means of transporta-

tion are provided. This is more particularly true in commuter than in

through passenger service, as in the latter case the passenger generally

carries baggage, which causes a greater degree of inconvenience in climb-

ing stairs. If the vertical distance is over 35 ft. the passenger is generally

content to wait for the elevator. If instead of one elevator for each

platform, a battery of elevators can be arranged in sufficient number and

approachable from all tracks, as might be possible in a stub terminal, so

that a minimum amount of waiting will be occasioned, the condition more
nearly approaches the ideal.

The average pjissenger elevator can make one round trip in approxi-

mately 2^2. minutes and has a carrying capacity varying from 20 to 50

passengers per trip. On this basis it can be assumed that from 8 to 20

passengers can be transferred to the concourse every minute. Assuming
a relatively small train load of 150 passengers, and an elevator capacity

of 14 passengers per minute, it is seen that at this rate it will require

10 minutes to handle all of the passengers with one elevator. As a train

of this size is normally unloaded in less than five minutes, this means a

delay of several minutes for a large number of passengers. To a passen-

ger of low vitality the elevator is preferable to either stairs or ramps.

Elevators are of value in accommodating aged and invalid passengers.

From the standpoint of safety and freedom from accidents, elevators leave

little to be desired. The liability of the elevator being out of service due

to defects in the operating mechanism represents a serious objection in

the event that the platform is not also served by stairs.
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Installation and maintenance costs are high for elevators as compared

to ramps and stairs. The operating cost is also a matter of serious con-

cern. There is serious objection to utilizing the automatic push button

elevator for passenger terminal elevators, as it is hardly to be expected

that passengers will operate elevators properly. The conclusion of the

Committee in regard to the use of elevators for passenger service is that

they should be considered only as supplemental to stairs and ramps and

are probably then justified only where the vertical distance to be overcome

is in excess of 25 ft. If they can be so located as to be reached from all

platforms, it is desirable to have one or two elevators for the use of aged

or invalid passengers.

Escalators

Where the vertical height is too great to justify the use of stairs and

where the volume of passengers to be handled is large, the escalator pro-

vides a satisfactory means of transportation. This form of vertical

transportation^ has been used to a considerable degree in rapid transit

service, where subways and elevated structures are used and the vertical

climb for passengers is excessive. It is not considered that escalators as

approaches to individual platforms are practical for through passenger

service, due to their extreme cost and the fact that they cannot be used

indiscriminately for both up and down movement. For an escalator to

be used for both arriving and departing passengers it would be necessary

to have reversible or independent lines of travel provided, one operating

up and the other down. If the escalator could be placed in a location so

that it could be reached by passengers from all platforms which would only

be possible in the case of a stub terminal, a battery of escalators might

be installed to very good advantage. So far as the knowledge of the

Committee extends, there is but one escalator installed in a through pas-

senger terminal, that being in the Pennsylvania Terminal, New York,

where it is used for commuter service. Information received from that

terminal indicates that it has given very satisfactory service and is used

in the morning rush hour for arriving passengers and in the evening rush

hour for departing passengers. It has a width of 4 ft. and a carrying

capacity of 132 passengers per minute.

Escalators are of two forms, the cleat and step type. It is the under-

standing of the Committee that the step type is giving more satisfactory

service. This type of escalator can be used as a stairway when it is not

in operation. The observation of the Committee indicates that the esca-

lator can be used with minimum inconvenience to the passenger after he

has become familiar with its operation. There is some hesitancy, however,

on the part of the passengers in making first use of the escalator. Under
these conditions its use in commuter service, where the passengers would

soon become familiar with its operation, would seem more desirable than

in through passenger service, where it would be used only infrequently.

Manufacturers of escalators claim a very high rating for this method of



516 Yards and Terminals

\crtical transportation so far as injuries arc concerned, but the Committee
has made no investigation of this feature.

They are being used very extensively in large retail stores by all

classes of persons and are apparently giving very excellent service. One
difficulty which would probably be experienced in their use by through

passengers would be the inability of the passengers, with both hands em-

ployed in the carrying of baggage, to steady themselves on entering or

leaving the escalator.

Comparisons of Ramps, Stairways and Elevators in the Handling
of Passengers

As a result of the foregoing detailed discussion of the various methods

of vertical transportation, specific comparisons can now be made of their

relative advantages when considered on the basis of the following vari-

ables : Space consumed, speed of transporting passengers, convenience,

cost and capacity. As has previously been stated, escalators have not been

used as a means of approach to individual through passenger platforms

and arc not well adapted to that use. We will, therefore, in the further

discussion consider only ramps, stairs and elevators.

Space Consumed

Other things being equal, ramps occupy more longitudinal space on the

platform than the other two methods of transportation, though when
capacity is considered the ramp can be made narrower than either stairs

or elevators in handling the same volume of traffic. For purposes of

comparison. Fig. 17 illustrates the longitudinal space consumed on a plat-

form, on the basis of a vertical rise of 20 ft. For this height, assuming a

rise and tread on the steps of 6 and 12 in. respectively, and a gradient on

the ramp of 10 per cent, the longitudinal occupation of the platform arc

as follows

:

Steps—43 ft.

Ramp—200 ft.

Elevator—12 ft. (variable, depending on size of elevator).

The foregoing figures are based oit not utilizing the space under tne

steps and ramp. If part of this space is made available for use, the figures

should be correspondingly reduced.
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The desirability of so locating the ramps as not to increase the dis-

tance which a passenger will have to walk to reach his car from the con-

course is obvious. The maximum increased length in distance which he

will have to walk will occur when the car is located under the concourse

and the excess distance walked will be equal to twice the excess length

of the ramp over the length of the stairs. Further consideration will be

given later in the report to arrangements which will eliminate this ob-

jection.

Speed of Transporting Passengers

It is evident that the speed of a passenger in climbing stairs de-

creases with the height of the stairs traveled. This same condition applies

to ramps, but in a much less degree. If ramps do not exceed 10 per cent,

the effect of retarding the speed of passengers, unless the ramp is ex-

tremely long, is practically negligible. In further comparisons and in esti-

mating the capacities of the ramps and stairs in this report, a vertical

rise of 20 ft. will be assumed.

A passenger in moving from poiul "A'' to "B," i'ig. 17, cuusumes the

time indicated below :

Stairs:

43 ft. (horizontal) at 76 ft. per min. requires 33 sec.

1.S7 ft. on level at 222 ft. per min. reiiuires 42 sec.

Total time 7S sec.

Ramp

:

201 ft. at 222 ft. per min. requires .^4 sec.

Elevator

:

200 ft. at 222 ft. per min. requires S4 sec.

20 ft. in elevator at 120 ft. per min 10 sec.

Total time 64 sec.

These figures show the superiority of ramps in the rapid handling of

passengers. The above figure for the speed of the elevator does not in-

clude the delay in waiting for it to load and unload.

Convenience to Passengers

From a standpoint of energy conserved, the elevator is superior to

both the ramp and steps, but the objection of waiting for the elevators will

favor the ramp. Taking all things into consideration for heights not ex-

ceeding 25 ft., the ramp from a standpoint of convenience is superior to

either the elevator or steps. Above that height, however, the elevator

rapidly becomes the most convenient method of transportation.

The cost, particularly maintenance and operation, of stairs and ramps

when compared to elevators, can be considered practically negligible. It

is not the purpose of this report to present information in detail on these

points, but it is a matter of common knowledge that the cost of elevators.
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particularly the operating and maintenance charges, have to a large extent

eliminated their use in passenger terminals.

Capacity for Carrying Passengers

This variable element has been discussed in detail under the various

methods of transportation and is summarized below. The capacities

given are on the basis that the clear width is 8 ft. or more and in the

event that it is less than 8 ft. the width is an even multiple of the width

required to adequately accommodate a single line of travel.

Stairs— 10 passengers per ft. of width per min.

Ramps—15 passengers per ft. of width per min.

Elevators—Of the size normally installed in passenger sta-

tions have a capacity of from 8 to 20 passengers per minute.

Arrangement of Stairways, Ramps and Elevators Approaching
Through Station Platforms and the Effect which They Have on
the Width of Space Occupied

In the foregoing discussion it has been developed that it is not neces-

sary in stub stations to increase the width of platforms to provide ample

approaches to them. It has further been developed that there is little need

to consider separate platforms for through terminals, if the platforms are

of sufficient length to permit trains to proceed partially through the sta-

tion so that passengers can be unloaded adjacent to the approaches to the

concourse and two trains are not accommodated at the same platform

simultaneously. If the station platform is of only sufficient length to ac-

commodate a train, or if the tracks are of sufficient length and are op-

erated to accommodate two trains simultaneously, there will be con-

siderable interference between passengers and trucking. In the latter

case, of which there are only a few examples in this country, the situation

closely approximates the condition met in a stub station. The problem of

providing adequate approaches in the platforms in through passenger sta-

tions develops another very important reason for recommending combined

platforms for through stations, as it is practically impossible to provide

stairs and ramps on passenger platforms 13 ft. wide to accommodate the

traffic. If the passenger platform has to be increased to a width of 18

ft. to provide adequate stair approaches, the increased amount of space

consumed by the separate platforms over combined platforms is about

9.5 ft. per pair of tracks. Our subsequent discussion will show that an

18-ft. platform is of sufficient width to accommodate both passengers and

trucking operations and there is little to be gained by the separate plat-

forms.

The problem will now be further analyzed to determine the width of

platform necessary to provide an adequate approach to the platform con-

sidering stairs, ramps and elevators. Elevators should not be considered as

the only approach to the platform, but should be supplemented by either

stairs or ramps. It would, therefore, be feasible when in considering ele-
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vators to assume an elevator of a width as normally used of 8 ft. over-all,

as supplemented by stairs or ramps of that width, from which the width

of platform may be determined. In other words, the width will be de-

termined by the width of the elevator.

In discussing clearances, two conditions have been outlined dependent

upon the necessity of trucking past the stairs. In the event that this is

not necessary, the width of the platform is determined by the width of

the stairs and 3 ft. of platform on both sides of the stairs. If it is neces-

sary to truck past the stairs, the width of the platform on one side of the

stairs should be increased to approximately 6 ft. In the former case it is

assumed that it will not be necessary for large volumes of passengers to

walk past the stairs. It is very desirable to have the 6 ft. space along

one side of the stairs for trucking, even if trucking tunnels are provided

and elevators installed at both ends of the platform, as it will then be

possible to continue the station operation unhampered, in the event that

one of the elevators becomes inoperative.

In a through terminal the usual practice is to have the concourse

located approximately at the middle of the station platforms. This has a

direct bearing on the problem of providing adequate approaches to the

platform. In the previous discussion on width of platforms, it has been

assumed that arriving passengers move in one direction and the width of

platforms have been determined on that basis. This situation is illustrated

by Fig. 18, which shows passengers departing from a train of 12 coaches,

from which it is observed that with the assumptions previously used there

is a uniform concentration of passengers on the platform for a distance

equivalent to the length of the train, considering only passenger coaches

and Pullmans, decreased by the length of four cars.
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Fig. 18

—

Congestion at Stairs—End Approach.

If the exit to the platform is in the middle instead of the end of the

platform, this concentration of passengers is twice as great, but extends

for a distance equal to the length of the train decreased bj' ten cars, as in-

dicated by Fig. 19.
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If there are two exits provided in the middle of the platform and
trains arc stopped so that thej- center on the steps, the situation is as

illustrated in Fig. 20, where the intensity' of traffic is the same as in Fig.

18, but extends for a distance equal to the length of the train decreased by
ten cars. In the event that there are less than ten cars carrying passengers,

which is usually the case if baggage, mail and express are handled, the
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Fig. 19

—

Congestion at Stairs—Single Middle Approach.

intensity of traffic will not reach the point which we have used in de-

termining the width of platforms. The advantage of such an arrangement

is apparent.

To facilitate discussion, these three forms of platform approaches,

illustrated by Fig. 18, 19 and 20, will hereinafter be referred to as: end

approach, single middle ajiproach, and double middle approach, re-

spectively.

On the basis of the assumptions previously used the ma.\innun rale

at which passengers from one arriving train approach the end of the

platform is 115 per min. This rate for a train of twelve passenger coaches

will continue for the length of eight coaches, or for a period of 2 min.

28 sec.

For a single middle approach on the same basis, this rate amounts to

230 per min. or the equivalent of ten passengers abreast, and lasts for

34 sec. This is a very high rate and lasts for comparatively short period.

A delay at the steps for a few passengers for less than a minute would
reduce this rate to 184 passengers per min., or the equivalent of eight pas-

sengers abreast every 2.6 sec, which will be at the rate adopted for further

analysis.
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For the double middle approach on the same basis the rate amounts

to 115 per min., or the equivalent of five passengers abreast every 2.6 sec,

which lasts 34 sec. To place this form of approach on the same basis as

the other two, a rate of 92 per min., or the equivalent of four passengers

abreast every 2 6 sec, will be adopted. Even with these adjustments the

capacities will l>e greater when an entire train is considered than is ihr

case with the rale of 115 per min. for the end exit. This increased width

will be very valuable if the cars are not uniformly loaded as has been

assumed, and for tliis reason the above adjustments have been made.
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There are several forms of passenger approaches to station platforms

involving stairs, ramps and elevators. The two most common types are

Nos. I and 2, illustrated by Fig. 21 and 22. If trucks arc required to pass

the stairs, type 3, Fig. 23, has the advantage of providing 45 ft. more stair

\
o >

Fig. 21—Tvrii 1- PAi^St-NGEK Ari'Ko,\cH to FLAiruRMs,



522 Yards and Terminals

width than the other two types on the basis of the clearances for high

platforms being used in this report. Types 1 and 2 are adapted to either

stairs or ramps.

Type 4, Fig. 24, so far as the Committee has knowledge, has never

been used. It is particularly well adapted to a single middle entrance if the

station operation is such that passengers can be unloaded on the ramp end

and baggage can be handled on the stair end. In this respect it somewhat

resembles the arrangement of stairs and ramps at Broad Street Station,

Richmond (Fig. 4, page 844, Vol. 24, Proceedings).

Fig. 22

—

Type 2

—

Passenger Approach to Platforms.
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2. Capacity of ramps— 15 passengers per ft. of width per min.

3. Capacity of stairs—10 passengers per ft. of width per min.

4. Capacity of elevator—14 passengers per min.

5. Thickness of stair and ramp railing construction—0.5 ft.

Widths of stairs and ramps under 8 ft. are adjusted to pro-

vide either two or three lines of travel and are adjusted to

nearest 0.5 ft.
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Fig. 24

—

Type 4

—

Passenger Appro.ach to Platforms.

It is felt that the rates of discharge assumed are more severe than

occur in most through passenger terminals. The purpose of the present

study is to analyze the relative carrying capacities of the various types of

stairs and as the above rates wen» used in determining platform widths

they will be used in the study of stair capacities.

It is realized that any deviation from the foregoing assumptions, of

which there may be an infinite number, will change the results obtained.

It will be a simple matter to follow the analysis here given with any as-

sumptions desired in making similar studies for independent terminals.

The widths of platforms required for the various types of approach

considered are shown in Table 4.
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Table 4—Width of Station Platforms as Determined by Width of

Passenger Apjjroaches and Clearances

Tvpo
of
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HANDLING OF BAGGAGE, MAIL AND EXPRESS ON STA
TION PLATFORMS

Tractors, Trailers and Power Driven Trucks

The entrance of power-driven trucks and tractors in connection willi

trailer operation has revolutionized trucking at large passenger terminals.

The increasing cost of labor will tend to increase rather than diminish

the use of this form of equipment. The gasoline propelled tractor is useful

for heavy loading on long haul where speed of movement is considered.

In stations where the haul is short and the delays are frequent, the electric

trucks and tractors seem to be giving very satisfactory service.

The three-wheel type of tractor can turn on a very limited space and

is therefore well adapted to use on station platforms, 'l^ractors of this

type can make a complete turn on a 10 ft. 6 in. platform, but witn a vom-
l)ination of backing and forward movement, small tractors can turn on a

f) ft. platform.

Trailers are now being manufactured which trail very accurately

and can 'be operated satisfactorily on narrow platforms.

The width of trucks and trailers varies considerably, but the space

required on the platform is generally fixed by the loads hauled rather

than by the truck body.

Ramps for Trucking

With the substitution of power-driven trucks and tractors for hand
trucking in passenger terminals, the prol)lem of overcoming the dii^erence

in elevation can in many instances be solved by the use of ramps, which

permit continuous and more rapid operation as opposed to intermittent

and slower service rendered by elevators. Speed and economy in truck-

ing can be accomplished by tractors and trailers on ramps, provided

tiie vertical distance and the gradient are not excessive. Ramps have

been used in passenger terminals for trucking in isolated cases, but lo

the knowledge of the Committee the first terminal to be built which de-

pends entirely upon trucking ramps as a means to overcome vertical

distance is the new Chicago Union Station. In this terminal rani])s 10 fl.

4 in. wide with 6.5 per cent gradients are installed leading directly from

the trucking platforms to the baggage room, located under the passenger

concourse.

Grade of Trucking Ramps

Mamifacturers of power-driven trucks and tractors recommend
grades for trucking ramps of between 6 and 8 per cent., although tractors

can be made to haul heavy loads over steeper grades. The braking power
of a tractor is sufficient to safely brake any load that it can haul up the

grade. The problem of handling loads down grade, and the tendency of

ilie packages lo fall oft the trucks and trailers on steep grades probably

will fix the maximiun practical grade, rather than the braking power
of the tractor.
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The general alinement of tractors and trailers descending a ramp
can probably be governed by suitably designed runways for the wheels

which will control the direction of the descending trailers and keep them

in a parallel position. Long tractor and trailer trains handling baggage,

mail and express are not operated on passenger platforms. It is, there-

fore, felt that trucking ramps will be used to a considerable extent in

the design of new passenger terminals, as they have many advantages

over the elevator for this class of service.

Location of Trucking Ramps

In considering the practicability of ramps, consideration must be

given to the space occupied on the platform, as this space must of necessity

be greater than that consumed by elevators. In certain designs of stub

terminals where combined platforms are used, it is possible to locate

the baggage elevators behind the bumping posts and beyond the lines

of travel of the passengers. In this type of terminal it would be im-

possible to locate a trucking ramp in a similar position having these same

advantages.

In the case of the Chicago Union Station, above referred to, separate

platforms are used and the ramp occupies the end of the trucking

platform adjacent to the passenger concourse. With this arrangement

the ramp occupies the space of the trucking platform which is adjacent

to the engine, tender and the first one-half of the baggage car on the

arriving train. Since the ramp does not occupy any space which could

be utilized in trucking operations this arrangement has many advantages.

Width of Trucking Ramps

The width of the ramp is dependent on whether it is to be designed

for one or two lines of traffic. The width of the tractor and trailer is

approximately 3 ft. 6 in., but loaded trucks usually have a width of 4 ft.

and in extreme cases a greater width. To this should be added a few

inches to cover irregular alinement of the trucks. If the ramp is designed

for but one line of traffic, a space should be provided between the loaded

truck and the side of the ramp on one side of at least 1 ft. 6 in. to allow

space for a man to pass, and at least (J in. on the reverse side for clear-

ance. On this basis the width of the ramp for one line of traffic should

be at least 6 ft.

If i': is decided to make the ramp of sufficient width for two lines of

trains moving in the reverse direction, the minimum width which could

be considered, allowing 1 ft. 6 in. between trains and 6 in. clearance

on either side, will result in a width of 10 ft. 6 in. If this width of ramp

will widen the platforms more than they would otherwise be made, con-

sideration might be given to reducing the 1 ft. 6 in. space between the two

lines of loaded trucks to 1 ft. The minimum width of ramp would then

be 10 ft. in the clear. It is felt that this width is the absolute minimum
which should be allowed for two lines of tractor and trailer operation.

It is assumed that if ramps of this width are to be installed at platforms,
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they will be located at the ends of the platforms where it will not be

necessary for passengers or trucks to pass. If this be the case it will

be necessary to provide only clearance between the outside walls of the

ramp and the track. Assuming this clearance as 7 ft. and the thickness

of the walls of the ramp as 6 in., this width of ramp would fix the width

of the trucking platform at 10 ft. and 14 ft. 6 in., respectively, depend-

ing on whether one or two lines of traffic are to be accommodated in the

ramps.

If the ramps are down from the platform instead of up, the railing

of the side of the ramp can be kept below the level of the car floor

and the side clearance required would be 5.5 ft. instead of 7.0 ft. On
this basis the width of platform would be fixed at 7 ft. and 11 ft. 6 in., de-

pending on whether one or two lines of traffic were to be accommodated

on the ramp.

It is felt that there are many practical objections to a ramp of 6 ft.

width and preferably for an 11 ft. trucking platform (minimum width later

determined) the ramp should be made as wide as possible, which on the

basis of the clearances assumed if the ramp extends down from the plat-

form instead of up would be 9 ft.

WIDTHS OF STATION PLATFORMS DETERMINED BY
TRUCKING

Consideration has been given to the width of platforms necessary

to accommodate the passengers without regard to the effect of the trucking

operations. We will now consider the effect of trucking operations on the

width of platforms.

Width of Trucking Platforms

The width of the trucking platform depends on several variables,

the principal of which is the volume of trucking to be accommodated.

As one of the primary purposes of this report is to establish an economic

relation between separate and combined platforms, we will endeavor

to determine the minimum widths of the various types of platforms

which can adequately accommodate the volume of business which can be

expected at large through passenger terminals. The width of the truck-

ing platforms is fixed primarily by the widths of the loads handled on

the trailers and trucks operating on the platforms. One terminal of

considerable magnitude has trucking platforms 8 ft. 6 in. in width, which

has proven inadequate for the passing of two loaded trucks. This condi-

tion has practically rendered the platform useless. The minimum width

of a trucking platform is determined by a width adequate to permit two

loaded trucks to pass. It has been previously pointed out in the report

that there is little necessity for having columns located on the trucking

platforms. There should be sufficient space between the edge of platforms

and between the two loaded trucks to facilitate safe and rapid operation.

For tractor and trailer operation on platforms where it will not be feasible
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lo install guard rails lo direct tiic lines of the trucks, assuming tliat an

allowance of 4.5 ft. should be made for each line of loaded trucks, and

assuming 6 in. clearance on the outside of the trucks with 1 ft. between

them, we have a minimum width for trucking platforms of 11 ft. This is

based on the assumptions that the platform is free of columns. It is

recognized that this width is a minimum and it should preferably be in-

creased. As previously stated, tractors can turn on a platform 10 ft. 6 in.

in width.

The width of the trucking platform may also be determined by the

width of bagagge elevator or trucking ramp. It has previously been

shown that a platform width of 11 ft. is ample for a trucking ramp

adequate for one line of traffic. This width will permit a trucking

elevator 7 ft. wide (out to out) which is ample.

In the further analysis of this problem, it will be assumed that a

trucking platform should be 11 ft. in width.

Width of Combined Platforms Fixed By Trucks and Passengers

A width of 13 ft. has previously been fixed as the desirable width

of platforms for the exclusive accommodation of passengers. If trucking

operations arc to be conducted on the same platforms with passengers,

the widths of the platforms should be increased at least the width of

a single line of trucks. It is the practice in some terminals which handle

large volumes of passengers to delay the trucking operations until the

bulk of passengers have passed the head end equipment.

In this discussion it will be the purpose to determine the minimum
width of combined platforms which will adequately meet the require-

ments of the average large passenger terminal.

The width of platforms is governed somewhat by the desire to reduce

the interference between passengers and trucks to a minimum. It is felt,

however, that an allowance of 5 ft. for trucks in addition to the 13 ft.

required for passengers will reasonably meet the requirements. This will

allow sufficient room for two trucks to pass on either side of a colunm
located on the center line of the platform. Widths of station platforms

at 29 large passenger stations are shown in Table 5. A questionnaire

was submitted to 16 railroads operating larger stations. Replies to the

questionnaire indicate that a width of combined platform of 18 ft. is

about the minimum which should be considered for good terminal opera-

tion and a width of 20 ft. is preferable. The further analysis of this prob-

lem, will, therefore, be made on the basis of the following widths of

platform ;

Passenger Platforms 13 ft. with center column.

Trucking Platforms 11 ft. free from columns.

Combined Platfortns 18 ft. with center columns,
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Table 5—Width of Station Platforms.
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station tracks are sufficiently long to permit trains to proceed far enough

through the station so that passenger coaches and Pullmans can be spotted

adjacent to the approaches to the concourse.

In the case of stub terminals, if trains are not backed into the sta-

tion, all arriving passengers must pass the baggage, mail and express

coaches on the arriving train. In terminals where there is normally inter-

ference between trucking and passengers, the moving of trucks on the

18 ft. platform should be delayed until the majority of the arriving passen-

gers have left the platform if it is desired to keep the width of platforms

as above given on the same basis. It is felt, however, that if trucks are

properly located on the platform they can be loaded without causing

appreciable interference, provided they remain stationary or do not

swing out into platform.

CONSIDERATION OF THE ECONOMIES OF THE VARIOUS
TYPES OF PLATFORMS

Consideration will now be given to determine whether the larger

number of station tracks made possible by the use of combined platforms

will more than offset the increased facilities for handling trains occa-

sioned by the use of a smaller number of station tracks served by sep-

arate platforms. The study will be made on the basis of delaying truck-

ing operation on the combined platforms until most of the passengers

have left the platform. The widths assumed for combined platforms

have been made on this basis. If it is the desire to permit trucks to

operate at the same time passengers are being discharged from the train,

the widths of combined platforms should be correspondingly increased,

unless the design of the station is such as to reduce the interference

between passengers and trucking operations to a minimum.
Assuming an 18 ft. combined platform, and 12 ft. 6 in. track centers,

each platform and pair of tracks will occupy 41 ft. 6 in. Assuming
11 ft. trucking and 13 ft. passenger platforms, each pair of tracks and

platforms will occupy 46 ft. of right of way. In determining these widths

of right-of-way, it has been assumed that the widths of platforms, as given

above, are effective widths with trains standing on both sides of the plat-

forms, the effective width being measured from a point 5 ft. 6 in. from

the center line of the adjoining tracks.

It is recognized that low platforms will extend nearer to the rail

than this distance, but as our calculations are based on effective widths,

and in order that both types of platforms maj^ be considered on the same

basis, the above method of calculation is adopted.

The ratio of tracks possible on a given width of right-of-way in the

two platform arrangements, is, therefore, 41.5 to 46, or .902 tracks, where

separate platforms are used, as compared to what would be possible

if combined platforms were used. Inversely, there are 1.11 tracks possible

where combined platforms are used, as compared to one track where sep-

arate platforms are used.

It will now be necessary to determine the length of time required

to accomplish the various phases of terminal operation which affect the
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time a train occupies a station track. It is recognized that there are

many factors which affect these variables. Some of these factors, such

as the flexibility and adequacy of the throat design, are beyond the

limits of the station platforms. Several of these variables were given

consideration in the report of the Yards and Terminals Committee last

year.

The following discussion will, therefore, of necessity be theoretical

and any material variation from the assumptions here made will change

the conclusions proportionately. A similar analysis can readily be made,

however, to fit any operating condition.

The capacity of a terminal is usually determined by what is gen-

erally referred to as the rush-hour peak condition. In some terminals

this is occasioned by arriving trains, generally grouped in the morning;

in others by departing trains, generally grouped in the evening. In others

the peak is determined by a combination of arriving and departing

trains. In several stations which have recently been analyzed it is found

that the maximum number of stations tracks is required after 9 :30 in

the evening, when a large volume of space is necessary for the setting

of Pullmans. As a general proposition, the capacity of a properly de-

signed station is inversely proportional to the length of time the trains

occupy the station tracks.

The various conditions above referred to will now be considered

in connection with the effect which they have on the relative capacity

and space required for combined and separate platforms.

Analysis of Conditions When Arriving Rush Hour Trains Control

Station Track Capacity

The following periods of time necessary to complete the various

station operations have been assumed and will be used throughout this

analysis. As has been previously suggested, any change from these

assumptions will correspondingly alter the conclusions reached.

1. Additional time required to unload head end equipment if

trucking operations are delayed sufficiently to avoid material

interference with passengers 3 min.

2. Time required at station platforms to unload baggage 10 min.-

3. Time required at station platforms to unload mail and express.

It is assumed that if a longer period is required, the cars will

be switched to the mail and express platforms for unloading. .15 min.

4. Standing time of departing trains. (Does not include night

setting of Pullmans) 30 min.

5. Time allowed between trains to permit movements to and from
trainshed 5 min.

With combined platforms the total time consumed for the three

operations is 23 min. (3+15+5). This means that 2.6 trains can be

handled per hour on one track. With seperate platforms the length of

time is 20 min. (15 + 5) for each train, or three trains per hour per track.

A comparison of the capacity of the two layouts by number of

tracks possible and number of trains per track per hour gives the follow-

ing results

:
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No. of No. of Capacity
Tracks Trains Per Track Per Hr.

Combined Platforms 1.00 2.61 2.61

Separate Platforms 0.90 - 3.00 2.70

This gives a slight advantage in favor of the separate platforms.

Let us now assume that only baggage is unloaded on the platforms,

the express and mail being switched to other facilities upon arrival

of train.

With combined platforms the total time consumed is 18 min. (3 + 10

+ 5), allowing 3.33 trains per track per hour.

With separate platforms the length of time is reduced to \S min.

(10 + 5), allowing four trains per hour.

A comparison of the capacity of the two layouts is then as follows

:

No. of No. of Capacity
Tracks Trains Per Track Per Hr.

Combined Platforms 1.00 3.33 3.33

Separate Platforms 0.90 4.00 3.60

This gives an increase of approximately 8.1 per cent in favor of

separate platforms when baggage only is unloaded on the platforms.

The above calculations are based on all trains during the limiting

period being arriving trains. It is very probable that during the same

period there will be some departing trains which, as will be later shown,

will tend to counteract the saving in favor of the separate platforms.

It is very probable however, as indicated by the above calculations, that

when the arriving rush hour controls the capacity of a station, where

the design and method of operation normally results in interference be-

tween passengers and trucking, separate platforms will result in increased

terminal capacity per given width of right-of-way.

Analysis of Conditions When Departing Rush Hour Trains Control

Station Track Capacity

This condition presents a dififerent problem. A standing time of

thirty minutes duration has been quite generally adopted for all trains

departing in the daytime and for trains departing after 9 :00 p. m., it is

customary, and the public expects the railroads, to have the Pullmans

available for passengers at 9 :00 or 9 :30 p. m. The passenger traffic on

platforms, due to this length of standing time on the track, is very light,

enabling the operation of trucks on the same platform with the passengers.

Very little, if any time can be saved by the use of separate platforms.

The capacity of the station is, therefore, directly proportional to the num-
ber of tracks in the station. Adopting the widths of platforms previously

assumed, we get the following comparison between the capacity of the

two types of platforms:

Comparison in

No. of Tracks Capacitv in Trains
Combination Platforms 1.00 1.00

Separate Platforms .90 .90

This indicates a reduction of 10 per cent in the number oi" trains tliat

can )>e handled l)y separate platforms, as compared to the number tliat
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can be handled by combined platforms. This is on the basis that all

trains during the limiting period are departing trains. Arriving trains

during this period will tend to counteract this advantage in the com-

bined platforms.

Analysis of Conditions When Combination of Arriving and Departing

Rush Hour Trains Controls Station Track Capacity

So many different combinations of percentage of arriving and de-

parting trains are possible, that for purpose of discussion we will assume

ihat we have an equal number of trains each way.

For combined platform, we have already determined that the length

of time arriving trains occupy the track when baggage, mail and express

are all unloaded on the platform is 23 min. (3 + 15 + 5). We will assume

that the departing train occupies the platform 35 min. (30+5). Since

there are an equal number of arriving and departing trains, the average

length of time a train occupies the track is 29 min., or 2.07 trains per hour.

For separate platforms we have found that the arriving trains occupy

the platform 20 min. (15 + 5), and the departing trains 35 min. (30 + 5).

This gives an average standing time of 21 min. 30 sec, or 2.18 trains per

hour.

Comparing the two different layouts we have

—

No. No. of Capacity
of Tracks Trains Per Hr. of Station

Combined Platforms 1.00 2.04 2.04

Separate Platforms 90 2.18 1.96

This shows a slight advantage in favor of combined platforms wlu-n

l)aggage, mail and express are all unloaded on the platforms.

Let us now consider that baggage only is unloaded on the platforms

and that mail and express cars are switched to their separate facilities

when train arrives.

This gives the time of arriving trains on combined platforms as 18

min. (3+10+5) and for departing trains as 35 min. (30+5) or an

average of 26 min. 30 sec, allowing 2.26 trains per hour.

On separate platforms the standing time for arriving trains is 15 min.

(10 + 5) and for departing trains 35 min. (30 + 5), averaging 25 min. per

train or 2.40 trains per hour.

Comparing the two propositions, wc have

—

No. of Tracks Trains per Track Capacity

Combined Platforms. ... 1.00 2.26 2.26

Separate Platforms.... .90 2.40 2.16

This shows a slight advantage in favor of the combined platform.

The foregoing analysis indicates that when the station capacity is

governed by the arriving rush hour and the operation and design of the

station is such that serious interference will result between passengers

and trucking, unless the trucking operations are delayed a period of 3

min. to permit the majority of the passengers to leave the platform, sep-

arate platforms will increase the capacity of a station developed on a
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given right-of-way over what it would be if combined platforms were

used. If the capacity of the station is determined by the departing rush

hour, the maximum capacity is obtained by the use of combined platforms.

If the capacity of the station is determined by a period in which the num-

ber of arriving and departing trains are equal, the capacity is independent

of the type of platform used. If the time necessary to delay trucking

to avoid interference with passengers is more or less than 3 min., it will

correspondingly increase or decrease respectively the relative advantage

of the separate platforms.

The above analysis has been purely theoretical and no consideration

has been given to the development of a given width or right-of-way, as

such a consideration would of necessity be very involved. In the design

of a particular station the width of right-of-way available for the con-

struction of station tracks may fix the possible width of platforms so

that the ratio of the space consumed by the two types of plaforms will

not agree with those developed in the above analysis.

Consideration has so far been given only to the effect which the two

types of platforms have in expediting terminal operation, assuming that

the handling of baggage, mail and express on the platforms can be done

with equal facility on both types of platforms, excepting the delay of

three minutes on the combined platform which his been allowed to

permit the majority of passengers to leave the platform. The width of

11 ft. adopted for trucking platforms was considered the minimum and

was based on providing sufficient space for two trucks to pass. For free

and unobstructed trucking operations, which might be necessary in

some terminals where the amount of baggage, mail and express handled

on the platforms is excessive, it might be desirable to increase this width

sufficient to permit three trucks to pass on the same platform. This

situation might develop with trains standing on both sides of the plat-

form with loaded trucks adjacent to each. If it is considered necessary

to increase the width of platforms to provide space between the two

loading trucks for the third to pass, the platform should be approximately

16 ft. wide.

In the case of a combined platform ample space is provided for

trucking operations if they do not interfere with passengers. A narrow

platform will not permit as efficient trucking operations as will the wider

one. If the station design and operation is such that the interference be-

tween passengers and trucking is a minimum, there is a decided advan-

tage in having the combined platform, as the passengers have a width of

18 ft. for their use rather than 13 ft. and the trucking operations have a

width of 18 ft. instead of 11 ft. On the other hand, better supervision

should be possible on the separate platform where there is no interference

between the passengers and station employees. An important factor to con-

sider in this problem is the fact that separate platforms relieve passengers

of the undesirable interference of trucks, particularly when express is

handled on the platform. It is not uncommon to ship live stock by express

and the odors resulting from this form of express are objectionable.
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There is a certain amount of dirt accumulating on the platforms and

oil dripping from trucks that are objectionable from the traffic standpoint.

The widths of platforms adopted for the above analysis were selected

as the minimum which should be used, with particular reference to keep-

ing the two forms of platforms on the same basis to permit of an

analysis of their relative operating efficiency when space consumed was

considered. If it is the desire of the terminal officials to render a high

class of service, it will probably be desirable to increase the widths of the

platforms assumed in the analysis. A review of Table 5 would indicate

that there is a tendency to build combined platforms of a width of 20 ft.

It is felt that this width should be adequate for practically all require-

ments.

As a general proposition, it might be stated that if the design and

operation of the station is such that the interference between passengers

and trucking are a minimum, combined platforms should be installed.

If, on the other hand, as is the case in stub terminals, the interference

is serious, separate platforms should be provided.

A plan which has been proposed for the Toronto Union Station is

illustrated in Fig. 25. This station is of the through type w^ith each

track of sufficient length to accommodate two trains. The passenger

and trucking platforms under the concourse are 16 and 12 ft. wide, re-

spectively. Some distance beyond the steps the passenger platforms are

narrowed to 11 ft. and the trucking platforms correspondingly widened

to 17 ft. With this arrangement, space is provided in the trucking plat-

forms for elevators and the widened space in the passenger platforms

is utilized for steps. This plan has numerous advantages.

/Vote : P/atforms symmefr/cal about ^. of sfafion.

Fig. 25

—

Proposed Platform Arrangement for Toronto Union Station.

HIGH VS. LOW PLATFORMS

Until recent years all through passenger station platforms have been

of the low type. Several stations have recently been consrtucted with

platforms at the elevation of the car floor. This type of platform has

many advantages and it is probable that there will be a tendency in the
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future to construct high platforms at large passenger terminals. Each

type has some advantages.

One of the principal advantages claimed for the high platforms is

increased speed with which passengers can be unloaded. This is a

matter of considerable importance in the handling of a suburban or

commuter service, but of less importance in handling of through passenger

Imsiness. With a view of securing information on the relative effect on

the time of unloading, numerous observations were made, the results

of which are shown in Table 6. A review of these figures would indicate

thai for the normal width of car doors, passengers can be expected to

depart from trains adjacent to high platforms at a rate of approximate

1.5 times as fast as when adjacent to low platforms.

The analysis previously presented to determine the required width

of platforms was based on the station platforms being of the low type.

If high platforms are used, the result of the investigation of the com-

mittee would indicate that passengers can be discharged at an increased

rate. This increased rate will have some bearing on the analysis which

has been made of the required width of platform. In view of the fact

that practically all platforms are of the low type and it will be a relatively

simple matter to make a similar analysis with any assumed speed of

unloading, no effort will be made to make such an analysis. It is felt,

however, that the conclusions as to the relative operating efficiency of the

two types of platforms would not be affected by the adoption of high

platforms.

Table 6—Rate of Discharge of Passengers from Cars Onto High and
Low Platforms

-- -
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Advantages of High Platforms

1. Passengers can disembark approximately 1.5 times as rapidly as when

low platforms are employed.

2. It is much easier and more convenient for passengers with or without

baggage to step out onto the high platform than to awkwadly

descend the car steps to the low platform.

3. When the concourse is located overhead, the vertical distance between

the platform and the concourse floor is reduced by about 4 ft.

But this means approximately an 8 ft. difference for the passen-

gers, as they must first descend 4 ft. from the car to the low

platform and then climb 4 ft. on stairs or ramps, before they

really overcome any part of the vertical distance to the concourse.

4. They minimize the possibility of accidents getting on and off trains,

as they remove the possibility of slipping or stumbling on the

car steps.

5. The space beneath high platforms can be utilized to good advantage

for the location of pipe lines for the various train services, such

as elevator piping, water mains, air lines, steam lines, conduits

for lighting and conduits for signal systems.

Objections to High Platforms

1. They interfere with switching and inspection of equipment from the

platform side of the track.

2. They may necessitate the rebuilding of old equipment, since the side

doors of some of this equipment cannot be opened without raising

the trap over the steps, and the facia over these doors is not of

sufficient height to permit passengers to walk out onto the plat-

form level.

3. High platforms make trucking operations slightly more difficult, since

they bring the trucks above the baggage car level, necessitating

the raising and lowering of each piece of baggage and express.

In terminals with high platforms under-swung trucks should be

used. In this case the truck floor is only a few inches above

the car floor and the objection above mentioned practically ceases

to exist.

With the use of seperate platforms (high platforms for passengers

and low platforms for trucking) all the advantages of high platforms

remain and practically all of the disadvantages disappear.

EFFECT OF WIDTHS OF CAR DOORS ON THE DISCHARGE
OF PASSENGERS

There has been a tendency in the design of equipment intended pri-

marily for the accommodation of commuter service to design car doors

of more than the usual width in order to facilitate the rapid handling

of passengers from car to platform. In this connection attention is di-

rected to Table 6, which gives the results of observations at several sta-

tions. These observations indicate that the rate of discharge per door

varies almost directly with the width of door.
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CONCRETE TRACK FLOOR IN PASSENGER STATIONS

There has been a tendency in recent years to install concrete track

floors in several of the large passenger terminals. It is claimed by op-

erating officials of these stations that in addition to decreasing maintenance

this type of floor presents a better appearance, facilitates drainage and
permits the trainshed area to be more readily cleaned than the usual

ballasted floor. It is not the purpose of this report to consider passenger

station track floors, but as general information Fig. 26 to 29 are presented,

showing the various types of concrete track floors used at Grand Central

Terminal, New York, Pennsylvania Terminal, New York, Indianapolis

Union Station, and Chicago Union Station.

FLOW OF PASSENGERS THROUGH TURNSTILES, SINGLE
AND DOUBLE DOORS AND TICKET GATES

In the design of approaches to station platforms and other station

facilities designed to accommodate a given number of passengers per unit

of time, it is necessary to secure information on the speed with which
passengers can be handled through turnstiles of varying widths, single

and double doors and through ticket gates. Numerous observations have

been made at various stations to secure this information, which is pre-

sented in Table 7.

Table 7—Flow of Passengers Through Turnstiles, Single and Double
Door and Ticket Gates

Type of Exit
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point, the length of station tracks will affect the required width of station

platforms.

The most important factor that determines the length of station

tracks and station platforms in stub stations is the length of the longest

trains that are handled at the station. All stations should have a sufficient

number of tracks and platforms to accommodate the longest trains. It

would insure flexibility of operation if all of the platforms were of

sufficient length to accommodate the longest trains. This however, as a

rule would not be economical. With this in mind, it might be expedient

to have a few of the outside station tracks shorter than the maximum
length of trains handled. The size of the terminal and the relative number

of long trains will have some bearing on the proper solution of this

question. The extreme length of station tracks would make possible

better alinement of elevators on the platforms, when considered in connec-

tion with location of transverse trucking tunnels. If the outside station

tracks are made sufficiently long to accommodate the longest trains it will

necessarily increase the length of the switching operations.

The desirability of constructing station tracks sufficiently long to

accommodate two trains simultaneously was given consideration in last

year's report. It is possible that with narrow width of right-of-way the

economic solution of the problem will justify a terminal with station

tracks of sufficient length to permit the simultaneous berthing of two

trains.

CONCLUSIONS
1. In stub stations where trains head into the station, there is a

maximum interference between passengers and trucking operations.

2. If all trains are backed into Stub stations there is practically no

interference between passengers and trucking operations. Under these

conditions, combined passenger and trucking platforms should be in-

stalled.

3. If all trains operate in one direction through a station (loop

terminal operation) the approaches to and from the concourse can be so

located that there would be no interference between trucking and passen-

gers. Under these conditions combined passenger and trucking platforms

should be installed.

4. If the approaches to the concourse in a through station are lo-

cated in the middle of the station platforms and the station tracks are of

only sufficient length to accommodate single trains, there will be inter-

ference between passengers and trucking operations; but not to the same

extent as would occur in a stub terminal where trains head into the

station.

5. With baggage, mail and express elevators located at the outer

ends of the platforms in a through station, where the station tracks
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are of sufficient length to permit trains to proceed through the station

so that baggage, mail and express cars can be spotted opposite the ele-

vators, and the passenger coaches opposite the approaches to the con-

course, there will be practically no interference between trucking opera-

tions and passengers. With such an arrangement and method of opera-

tion combined passenger and trucking platforms should be installed.

6. In a through station, if two trains are accommodated simul-

taneously on the same track and trains operate through the station in

both directions, the interference which results between passengers and

trucking operations is practically the same as occurs in a stub terminal,

where trains head into the station.

7. Other things being equal the amount of interference between

trucking operations and passengers on station platforms increases di-

rectly with the amount of passengers and baggage handled. The amount of

this traffic should, therefore, be taken into consideration in determining

the relative desirability of separate passenger and trucking platforms as

compared to combined platforms.

8. Other things being equal it is more desirable to have separate

passenger and trucking platforms where through and commuter service

are handled on the same platforms.

9. A 13 ft. exclusive passenger platform is the minimum width suf-

ficient to accommodate the passengers from one arriving train, one line

of travel for passengers to a departing train and a row of columns in

the center of the platform. A platf6rm of sufficient width to accommodate

the passengers from two trains arriving simultaneously adjacent to tlie

.same jjlatform is not justifiable.

10. Baggage elevators are desirable at both ends of comliined pas-

senger and trucking platforms in large passenger stations to reduce the

interference between trucking operations and passengers.

11. Under normal conditions passengers discharge from trains to

station platforms at approximately the following rales per single car exit

:

(A) On low platforms:

(1) From Pullmans (after hand baggage has been unloaded)—
one passenger every 2.6 sec.

(2) From day coaches—one passenger every 3.0 sec.

(3) From suburban coaches with exit doors 2.4 ft. wide—one

passenger every 1.8 sec.

(4) From suburban coaches witli exit doors 3.4 fl. wide— one

passenger every 1.4 sec.
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(B) On platforms at car floor level:

(1) From suburban coaches with exit doors 2.4 ft. wide—one

passenger every 1.1 sec.

(2) From suburban coaches with exit doors 4.0 ft. wide—one

passenger every 0.8 sec.

12. Speeds of passengers on station platforms under normal and

satisfactory conditions are approximately as follows

:

(A) When moving unrestricted as individuals:

(1) Through passenger.s—4.2 ft. per sec. (2.9 mi. per hr.).

(2) Suburban passengers—5.5 ft per sec. {2).7 mi. per hr.).

(B) When moving as a crowd:

(1) Through passengers

—

iJ ft. per sec. (2.5 mi. per hr.).

(2) Suburban passengers—5.1 ft. per sec. (3.5 mi. per hr.).

13. The amounts of platform space utilized by passengers when mov-

ing in a compact mass, but without objectionable congestion, are approxi-

mately as follows

:

(A) Through passengers—15 sq ft. per passenger.

(B) Suburban passengers—10 sq. ft. per passenger.

14. Capacities of station platforms in discharging passengers are ap-

proximately as follows

:

(A) Through passengers—15 per ft. of width per min.

(B) Suburban passengers—30 per ft. of width per min. ;
•

15. Ramps are an ideal ineans of handling passengers as an approach

to passenger platforms as they can be installed so as not to increase the

distance traveled by passengers and do not decrease the space on the sta-

tion platform available for the accommodation of trains. This can be

accomplished in many cases by the use of both stairs and ramps in the

approach to the platform.

16. The gradient for passenger ramps preferably should not exceed

10 per cent. Ramps of this gradient have a carrying capacity approxi-

mately as follows

:

(A) Through passengers—15 per ft. of width per min.

(B) Suburban passengers—30 per ft. of width per min.

17. Elevators or escalators for heights less than 25 ft. are not recom-

mended as approaches to individual passenger platforms. They may be

desirable as a supplement to stairs for the use of the aged and invalids.

18. If instead of one elevator for each platform a battery of elevators

can be arranged in sufficient number and approachable from all tracks, as

might be possible in a stub terminal, so that a minimum amount of waiting

will be occasioned, their use might be justified.
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19. A single elevator or escalator should not be relied upon as the

sole means of approach to a passenger platform.

20. Escalators have a carrying capacity of approximately thirty-three

(33) passengers per ft. of width per min. They are well adapted to

suburban service, but there is some question as to their practicability for

through passenger service.

21. The carrying capacities of stairs decrease with increase in height.

For a height of 20 ft. the carrying capacities with traffic in one direction

are approximately as follows

:

(A) For through passengers—10 passengers per ft. of width per min.

(B) For suburban passengers—18 passengers per ft. of width per min.

22. In combined passenger and trucking platforms in through sta-

tions, it is desirable to have a space of approximately 6 ft. on one side

of the stairs to permit trucking operations past the stairs.

23. The location of the approaches to the concourse on the station

platforms in a through station has a bearing on the required capacity of

the approach. If it is located at the end of the platform the concentration

will be but one-half as intense as if it is located at the middle of the plat-

form, although the duration of the maximum intensity of congestion will

be much less in. the latter case than in the former. If a double approach

is located at the center, the intensity of the concentration will be the same

as in the first case and the duration of the maximum intensity of con-

gestion will be the same as in the second case.

24. High cost of labor justifies the use of power-driven trucks and

tractors in connection with trucking operations in large passenger stations.

25. Ramps are a very desirable means of providing vertical transpor-

tation for trucking operations, if the design of the station is such as to

permit their installation without a material sacrifice in space.

26. A gradient of 6.5 per cent is the steepest yet used to any extent

for trucRmg ramps in large passenger stations. This gradient preferably

should not be exceeded, though it is possible that trucking ramps may be

operated successfully with maximum gradients of 8 per cent.

27. In stub terminals where separate passenger and trucking plat-

forms are used and the baggage, mail and express facilities are located

below the tracks, the utilization of the end of the exclusive trucking plat-

forms adjacent to the concourse permits the installation of trucking

ramps without sacrifice of space.

28. The minimum clear width which should be considered for truck-

ing ramps designed to accommodate one line of traffic is 6 ft. and for two

lines of traffic is 10 ft.
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29. With a 7 ft. in. side clearance and track centers 12 ft. 6 in.

there is a saving in width of right-oi-way required for each pair of

station tracks of 1 ft. 6 in. (not considering the width of column) if

columns are located on the platform instead of between tracks. The col-

umns do not increase required width of exclusive passenger platforms

more than the width of the column, if it does not result in restricting the

space necessary for a given number of lines of travel.

30. Exclusive trucking platforms should be of an adequate width to

permit two loaded trucks to pass and should be free from columns. A
width of 11 ft. is recommended as a minimum for exclusive trucking

platforms.

31. Combined passenger and trucking platforms for normal condi-

tions, allowing space on the platform for one loaded truck, should be at

least 18 ft. in width, assuming a column located in the center of the

platform.

32. The ratio of the required widths of right-of-way for a given

number of station tracks with combined passenger and trucking platforms,

as compared to exclusive passenger and trucking platforms is approxi-

mately 1.00 to 1.11.

33. When the station capacity is governed by the arriving rush hour

and the operation and design of the station is such that serious inter-

ference will result between passengers and trucking, unless the trucking

operations arc delayed a period of three minutes to permit the majority of

the passengers to leave the platform, separate trucking and passenger

platforms will increase the capacity of a station developed on a given

right-of-wa}^ over what it would be if combined passenger and trucking

platforms were used. If the capacity of the station is determined by the

departing rush hour, the maximum capacity is obtained by the use of

combined passenger and truckiug platforms. If the capacity of the station

is determined by a period in which the number of arriving and departing

trains are equal, the capacity is independent of the type of platform used.

1 f the lime necessary to delay trucking to avoid interference with passen-

gers is more or less than three minutes, it will correspondingly increase

or decrease respectively, the relative advantages of the separate platforms.

34. The movements of suburban passengers, through turnstiles, ticket

gates, single and double doors, which might normally be expected is ap-

proximately as follows

:

(A) Through turnstiles (5.3 ft. in diam.)—50 passengers per min.

(B) Through single swinging doors (3.0 ft. wide)

—

11 passengers

per min.

(C) Through double swinging doors (each 3 ft. wide)—117 passen-

gers per min.

(D) Through ticket gates (each ticket punched)—46 passengers per

min.





REPORT OF COMMITTEE XII—RULES AND
ORGANIZATION

W. C. Barrett, Chairman; E. H. Barnhart, Vice-Cliairman;
D. P. Beach, C. W. Engle,
C. W. Brown, J. M. Fair,
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Comviittre.

To the American Raikvay Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects:

(1) Revision of Alanual (Appendices A, B and C).

(2) Manual of Rules for the Guidance of Employees of the Main-

tenance of Way Department (Appendices D and E).

Action Recommended

1. That the changes in the Manual in Appendices A, B and C be

approved and the revised versions substituted for the present recom-

mendations in the Manual.

2. That the rules presented in Appendix D be approved for printing

in the Manual.

3. That Appendix E be received as information.

Recommendations for Future Work

1. Revision of the Manual.

2. Continue study and report on Manual of Rules for the Guidance

of Employees of the Maintenance of Way Department.

Respectfully submitted.

The Committee on Rules and Organization,

W. C. Barrett, Chairman.

Bulletin 263, January, 1924.
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Appendix A

(1) REVISION OF MANUAL

J. M. Fair, Chairman, Sub-Committee.

Explanatory Note.—The Committee presents a complete revision of

the Manual of Instructions for the Guidance of Engineering Field

Parties, believing that the revision clarifies and makes more definite the

instructions, while preserving the form and substance of the previous

report.

MANUAL OF INSTRUCTIONS FOR THE GUIDANCE OF
ENGINEERING FIELD PARTIES

SECTION I

General

Purpose and Scope

The amount and kind of information to be obtained and the degree

of precision required depend upon the purpose and scope of the survey

;

hence careful and constant consideration of these features is essential to

the proper planning and execution of field work.

The error, if any, should be in the direction of too much informa-
tion or excess precision; but large errors in either direction are inexcusable

as they constitute an economic waste.

SECTION II

Before Going Into the Field

The "Chief of Party," being responsible to his superiors for results

and to his men for their welfare, should familiarize himself as thoroughly

as possible with the conditions to be encountered before starting field

work.

With the advice and under the instructions of his superiors the

Chief of Party should consider the following items and make his prepara-

tions accordingly:

Size of Party

The size of the party should be adapted to the work to be done,

i. e., a sufficient number of engineering assistants with ample training for

their respective positions, and of intelligent helpers should be provided
to handle the work expeditiously and economically.
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Personnel of Party

The Chief of Party should have the right to select the members of

the party whenever feasible; especially on extensive surveys, when he

should satisfy himself that the men will be able to stand the work under

the climatic and other conditions encountered.

Local people should be employed as helpers whenever possible so that

advantage may be taken of their knowledge of local conditions, and some-

times the sympathetic interest of the community may jje enlisted by this

practice.

Organization

The relative rank of the various members of the party or sub-

])arties under any and all circumstances should be specified clearly, but

with the understanding that changes may be made by the Chief of Party

as the exigencies of the work require.

Personal Supplies

The Chief of Party should instruct the men as to the amount and
kind of clothing and personal supplies with which to provide themselves,

setting limits of weight or bulk whenever necessary; with due considera-

tion to the following:

Transportation facilities.

Climate, including extremes of temperature, rainfall, etc..

Country to be traversed.

Duration of trip or expedition, and

Possil)ility of securing clothes and supplies on the work.

Transportation

Mode or modes of travel

:

Steam railway.

Electric railway.

Automobile,

Motor car,

Horse and wagon.

Pack train,

Boats or canoes, and

Dog sleds, etc.

Availability of forage for animals and gasoline, oils, and repair parts

for motor vehicles.

Provision for overcoming difficulties with the mode or modes of

travel selected.

Housing and. Boarding Men
If in hotels, the spacing and capacity.

If in farm houses, the spacing and capacity,

If in camp cars, the number and kind required, and

If in tents, the number necessary and the proper design to withstand

storms, animals and insects. Also whether stoves, wooden floor.s,

flies, etc., are needed.
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Supplies

Food supplies—articles and amount of each required to take care of

party until it can be replenished. Use of local foods should be encouraged.

First aid outfits and instructions for their use.

Additional medical supplies and instructions for their use, the quan-

tity and assortment to depend upon possibility of securing such supplies

in the country to be traversed.

Methods of preserving foods and substitutes for those that can not

be preserved.

Equipment

Instrumental equipment, including drafting, should be ample ; with

duplicates of those articles difficult or impossible to secure in the country

traversed or within a reasonable time.

Cooking outfit should be reasonably complete, considering the difficul-

ties of transportation.

In addition to tents, mosquito head nets, mosquito proof tents, snow
shoes, snow glasses, portable boats, ropes, hammocks, cots, blankets, etc.,

may be necessarj' in some localities.

Camp Locations

Camp sites should be carefully selected with due regard to :

Supply of potable water.

Sanitary facilities required and method of providing them.

Protection from storms, and

Healthfulness.

Communication

Facilities and methods of securing mail, and

Other sources of communication that may be arranged.

SECTION III

After Arriving in the Field

After the party arrives in the field, the Chief of Party should not

be overburdened with details, but should have ample time to plan the work
and anticipate requirements. He should first, therefore, give instructions

covering the following items

:

Duties

The duties of the various members of the party under dififering cir-

cumstances and for dififerent periods of the day should be outlined, insofar

as is practicable, such as

:

When starting the day.

When completing the day,

When setting up camp.

When breaking camp, and

When in camp.

The assembling of each party, or sub-part}', at the close of the day's

work should be insisted upon, so that no one may be lost or left alone

in case of accident.
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Supplies and Equipment

Care should be used in the handling and use of all supplies and

equipment so that injuries and waste may be avoided.

Special instructions should be given in regard to leaving instruments

and other equipment in the field over night.

Personal property of each man should bear individual marks or be

of distinctive color sufficient to keep it from being mixed with the property

of others.

Treatment of Property of Others

Amount of care to be exercised when passing through cultivated

fields.

General rules as to when timber should be cut and when to triangulate

or offset around it.

Cutting of stakes from timber, or material at hand, to avoid using

property upon which others may set a value.

Kind of stakes to be used through fields to avoid injuries to farm

machinery, or the removal of stakes after the party has passed.

Conduct of Party

Conduct of party should be such as to create and maintain a good

feeling among the residents ; local customs should be observed and care

taken not to stir up local prejudices.

Conduct at farm houses should indicate an appreciation of the fact

that the people have inconvenienced themselves in order to accommodate

you. Meddling with their belongings should be prohibited.

Field Notes

The forms for field notes should be specified and kept uniform

throughout the survey, with due regard to ease of plotting and their use

by others not connected with the survey.

All notes should be titled, dated and indexed, and should show the

name of the engineer in charge and of the person making the notes.

The title should indicate the name, letter or number of the line, and

notes for all abandoned lines should be crossed out and marked "Aban-

doned."

Transit and topography notes should run up the page and the latter

should give the scale at the beginning and end of each line.

An index of all field books and their contents should also be kept.

Maps

Maps should be kept up to date and should conform in all respects

to the recommendations of the A-Ianual of the A.R.E.A.

Reference Points and Bench Marks

When a line is finally established, bench marks should be placed at

permanent locations and a large number of alinement points should be

referenced in a permanent manner. Reference points should be so placed

as to make the recovery of the alinement point as convenient as possible

and in such positions that they will not be disturbed by the processes of

construction.



Appendix B

E. H. Barnhart, Chairman, Sub-Committee.

Explanatory Note—^The primary purpose of the revision submitted

in Appendix B is to secure continuity of numbering and to provide for

insertion of future new rules. There are some recommended revisions

of rules and other entirely new rules, which arc clearly shown in the

text of the Appendix.

MANUAL OF RULES FOR THE GUIDANCE OF EMPLOYEES
OF THE MAINTENANCE OF WAY DEPARTMENT

General Notice

To enter or remain in the service is an assurance of willingness to

obey the rules.

Obedience to the rules is essential to the safety of passengers and

employees, and to the protection of property.

The service demands the faithful, intelligent and courteous discharge

of duty.

To obtain promotion capacity must be shown for greater responsi-

bility.

Employees, in accepting employment, assume its risks.

General Rules

1. Employees whose duties are prescribed by these rules must pro-

vide themselves with a copy.

2. Employees must be conversant with and obey the rules and in-

structions. If in doubt as to their meaning, they must apply to the

proper authority for an explanation. Supervisory employees must know
that the rules and instructions are understood and complied with by those

under them.

3. Employees must pass the required examinations.

4. Any violation of the rules or instructions must be reported.

5. The use of intoxicants by employees while on duty is prohibited.

Their use, or the frequenting of places where they are sold, is sufficient

cause for dismissal.

6. In case of danger to the Company's property, employees must

unite to protect it.

7. Safety is of the first importance in the discharge of duty. In all

cases of doubt or uncertainty, the safe course must be taken.

8. Employees must do all in their power to prevent accidents, even

though in so doing they may necessarily perform the duties of others.

9. No employee is allowed to contract any bill or other obligation

on account of the Company or to use the Company's credit, unless au-

thorized by the proper officei.

10. Assignment of wages by employees is prohibited and will be

sufficient cause for dismissal. Employees failing or refusing to pay their
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just debts, or against whom bills are frequently presented to the Company
for payment, or whose wages have been garnisheed, will, unless satis-

factory reason be given, be dismissed from the service.

11. Employees must devote themselves exclusively to the service, and

must not connect themselves with any other trade or business without

permission from the proper officer.

12. Employees must not absent themselves from duty without per-

mission. They must not exchange duties with others, or engage substi-

tutes without proper authority.

13. The articles furnished by the Company for the use of employees

must, on their leaving the service, be returned to the proper officer.

14. Employees subject to emergency call must keep their immediate

superior and the train dispatcher informed as to their whereabouts at all

times.

15. Each employee whose duties are in any way affected by it, must

have a cop}^ of the current time table and be familiar with the rules and

regulations therein. He must have it with him when on duty and know
the time of trains at whatever point he may be working.

Emploj'ees must carefully observe signals displayed by all trains, and

assure themselves before obstructing the track that all trains and sec-

tions due have passed.

Employees are especially cautioned that extra and special trains may
lie run at any time and trains may run at any time upon any track in

either direction, without notice to them. They must be governed accord-

ingly and exercise proper care to avoid accident.

16. Employees are forbidden to ask or receive fees or contributions

from subordinates, co-employees, or the public.

17. Emploj'ees will be subject to record discipline, suspension, or

dismissal for cause.

18. Employees must know that the machinery, tools and appliances

which they are expected to use and are about to use, are in suitable and

proper condition for use.

19. Employees will be regarded as in line of promotion, or advance-

ment, depending upon the faithful discharge of duty and capacity for in-

creased responsibility.

20. A complete service and discipline record of all supervising em-

ployees should be kept in the office of

21. Employees must observe trains closely, and if anything dan-

gerous is noted, must call attention of the trainmen to the fact by signal

or wire.

22. When work, or other cause, renders the track or bridges unsafe

for passage of trains, p? .tC' tion to trains must be provided in accordance

with instructions.

When the track is safe for trains to pass, but at reduced speed, pro-

tection must be provided by displaying the proper signals from each end

of the section of track on which the speed is restricted. Resume signals

should be displaj'ed to indicate where the normal speed may be resumed.
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On multiple tracks each track involved must be protected in the same

manner as if it were single track.

The Superintendent must be notified at once by wire of the speed

to be observed over the track protected by "Slow" signals. Where the

obstruction of a track is continued during the night, proper night signals

must be displayed.

23. In case of impassable or obstructed track, flagging is the first

duty and repairs must wait, if necessary, until signals have been displayed.

24. No work that will interfere with the safe passage of trains at

full speed must be undertaken during fogs or blinding storms, except in

emergency.

25. Disregard of stop or caution signals, excessive speed of trains,

or failure to answer signals properly must be reported, with a full state-

ment of facts.

26. Employment of minors will not be permitted, except as allowed

by law, and then only after written consent and release on the proper

form has been obtained from parents or guardians.

21. When a train is approaching or passing, employees must not

unlock a main track switch nor stand within feet of such a

switch.

Immediately upon closing and locking a main track switch, the em-

ployee doing so will observe if the points fit properly, and must call the

attention of those with him in words equivalent to the statement: "I

have closed and locked the switch." This statement must be acknowl-

edged in words by one of the employees to whom it is addressed.

28. Motor, hand, velocipede and push cars must be used for Com-
pany business only, and must be operated in accordance with the special

rules governing their use.

29. In case of injury, however slight, to himself or to any one under

his supervision, or in case of injury to others which has not been reported

by other employees, the Foreman must immediately make a report by

wire to his Supervisor, followed by a written report on the prescribed

form.

30. The Company should be informed promptly regarding contem-

plated public improvements or enacted ordinances which would in any

way affect its interests. Supervisors, Foremen and other employees must

make prompt report and forward at once to their immediate superiors

any printed public notices or other matter, with all the information

available.

31. Employees must not use the telegraph unnecessarily. All mes-

sages should be as brief as is consistent with a clear understanding of

their meaning.

32. Employees must not permit, except by proper authority, experi-

mental trials of appliances or devices, nor give out information of the

results of any such trial.

33. Employees shall conform to the prescribed standards, plans and

specifications in the execution of work under their supervision.
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OPERATING RULES

(Any rule preceded by a number in parentheses is a Standard-Code

rule of the American Railway Association of that number.)

Standard Time

100. (1) Standard time obtained from observatory,

will be transmitted to all points from designated offices at M.

daily.

101. (2) Watches that have been examined and certified to by ^
designated inspector must be used by conductors, enginemen and

The certificate in prescribed form must be renewed and

filed with the ' every

(Form of Certificate)

Certificate of Watch Inspector

This is to certify that on , 19 ...

.

the watch of •

employed as

on the • R
was examined by me. It is correct and reliable, and, with proper care

should run within a variation of thirty seconds per week.

Name of Maker
Grade •

Number of Movement
Open or Hunting Case

Metal of Case

Signed •

Inspector.

Address

102. (3) Watches of conductors and enginemen and

must be compared before commencing each day's work, with a clock

designated by time-table as a standard clock. The time when watches

are compared must be registered on a prescribed form.

103. If access to a standard clock is not possible comparison will be

made with a responsible employee who has compared with a standard

clock.

104. (7) Employees whose duties may require them to give signals,

must provide themselves with the proper appliances, keep them in good

order, and ready for immediate use.

105. (8) Flags of the prescribed color must be used by day, and

lights of the prescribed color by night.

106. (9) Day signals must be displayed from sunrise to sunset, but

when day signals cannot be plainly seen, night signals must be used in

addition. Night signals must be displayed from sunset to sunrise.
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107. (10) Color-Signals.

Color
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night, green (or yellow) lights to the front and side and red lights to

the rear; except when the train is clear of the main track, when green

(or yellow) lights must be displayed to the front, side and rear.

117. (20) All sections except the last will display two green flags,

and, in addition, two green lights by night, in the places provided for

that purpose on the front pf the engine.

118. (21) Extra trains will display two white flags and, in addi-

tion, two white lights by night, in the places provided for that purpose

on the front of the engine.

119. (22) When two or more engines are coupled, each engine shall

display the signals as prescribed in Rules 117 (20), 118 (21).

, 120. {2Z) One flag or light displayed where in Rules 116 (19), 117

(20) and 118 (21) two are prescribed will indicate the same as two; but

the proper display of all train signals is required.

121. (24) When cars are pushed by an engine, except when shifting

or making up trains in yards, a white light must be displayed on the

front of the leading car by night.

122. (26) A blue signal, displayed at one or both ends of an engine,

car or train, indicates that workmen are under or about it ; when thus

protected, it must not be coupled to or moved. Workmen will display

the blue signals and the same workmen are alone authorized to remove
them. Other cars must not be placed on the same track so as to inter-

cept the view of the blue signals, without first notifying the workmen.

Use of Signals

150. (27) A signal imperfectly displayed, or the absence of a signal

at a place where a signal is usually shown, must be regarded as the most

restrictive indication that can be given by that signal, and the fact re-

ported to the '. .. Conductors and enginemen using a switch

where the switch light is imperfectly displayed or absent, must also, if

practicable, correct or replace the light.

151. (28) A green and white signal will be used to stop a train

only at the flag stations indicated on its schedule. When it is necessary

to stop a train at a point that is not a flag station on its schedule, .a red

signal must be used.

152. (29) When a signal, except a fixed signal, is given to stop a

train, it must, unless otherwise provided, be acknowledged as prescribed

by Rule 112 (14) (g).

153. (30) The engine-bell must be rung when an engine is about to

Biove and while approaching and passing public crossings at grade.

154. (31) The whistle must be sounded at all places when required

by rule or by law.

155. (33) Watchmen stationed at highway crossings must use stop

signals when necessary to stop trains. They will use

signals to stop highway trafiic.

156,- (35) The following signals will be used by flagmen:

Day Signals—A red flag, torpedoes, and ftisees.

Night Signals—A red light, a white light, torpedoes, and

fusees.
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157. (99) When a train stops under circumstances in which it maj^

be overtaken by another train, the flagmen must go back immediately

with flagmen's signals a sufficient distance to insure full protection,

placing two torpedoes, and when necessary, in addition, displaying lighted

fusees.

When signal 112 (14), (d) or 112 (14) (e) has been given to the

flagman and safety to the train will permit, he may return. When the

conditions require he will leave the torpedoes and a lighted fusee.

The front of the train must be protected in the same way, when neces-

sary, by the

When a train is moving under circumstances in which it may be

overtaken by another train, the flagman must take such action as may
be necessary to insure full protection. By night, or by day when the

view is obscured, lighted fusees must be thrown off at proper intervals.

When day signals cannot be plainly seen, owing to weather or othei

conditions, night signals must also be used.

Conductors and enginemen are responsible for the protection of

their trains.

158. Motor, hand, velocipede and push cars, when in use, must be

protected as prescribed by rule 157 (99).

Rules for the Government of Employees Working On or About

the Track

200. It is the duty of every employee working on or about the track,

to exercise care to avoid injury to himself and others.

201. On the approach of a train, employees who are working on or

about the track must move to a place of safety. They must not work

or stand on the tracks, except when necessary for the proper performance

of their duties.

202. Watchmen, Patrolmen, Trackwalkers and others on duty, which

makes it necessary for them to be on the track, where there are two

or more tracks, should, when practicable, travel against the current of

traffic, keeping sharp lookout in both directions for approaching trains.

203. Foremen or others in charge of employees, working on or about

the tracks, must instruct their men to be alert, watchful, and to keep

out of danger; and will take the necessary precautions to see that all

men working under their immediate supervision receive warnings of

approaching trains in time to reach a place of safety.

204. Foremen, Watchmen and others in charge of gangs or squads

of workmen, should provide themselves with a whistle and should use

same in warning the men of approaching trains, or when it is necessary

for them to clear the tracks and move to a place of safety.

205. When large numbers of inexperienced men are working on the

track, it is desirable to divide them into small squads, and place each

squad in charge of an experienced man, and take such other additional

precautions as will provide for the safety of the men.
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206. In handling rails, ties and other heavj' materials, special care

must be used to avoid injury.

207. Emplojees working in a tunnel or near the end of same, when
a train approaches from either direction, must stand clear of all tracks,

and if in the tunnel should occupy the man holes. If there is insufficient

clearance or no man, holes, arrangement must be made to work under

flag protection.

208. Employees are required to carry lights when passing through

any tunnel where men cannot readily be seen. When an entire gang

is working close together, an adequate number of lights should be used,

but not less than two.

209. Motor, hand, velocipede or push cars must not be used when
approaching trains cannot readily be seen by reason of fog, storm or

snow, except under proper protection.

210. Any employee, who while on duty, is careless about the safety

of himself or others or who disregards warnings, will be disciplined.

211. Foremen, Watchmen and others in charge of gangs or squads

of workmen, should consider it their personal duty to assist in keeping

the tracks, yards and foot paths along them free of any obstacle which

might be the cause of injury to others.

Rules for the Operation of Motor, Hand, Velocipede and Push Cars

250. Employees to whom cars are assigned are responsible for the

proper use and condition of cars in their charge. A report must be

made to their superior officer if the car is in need of repairs or is, in

their opinion, unsafe to operate.

251. No one except a responsible employee who has been properly

qualified will be allowed to operate motor, hand or velocipede cars upon

the main track.

252. Before cars are used, an inspection must be made to be sure

that the running gear, brakes, etc., are in good operating condition;, that

a sufficient supply of gasoline is in the tank of motor cars and that

the car is propei'ly lubricated. After the car is started, the brakes must

be tested immediately to be sure that they are in working condition.

253. Motor, hand and velocipede cars are to be used only for

transporting workmen and tools. Heavy material must not be carried

on them, except in emergency. Push cars must be used to transport

such heavy materials as ties, rails, frogs, etc.

254. Employees must not get on or off a moving car from the front

or side. The use of seats on the ends of hand or push cars is forbidden.

255. Tools must be placed on cars with care. Track jacks or other

tools must not be carried on the front of the car.

256. Employees operating motor, hand or velocipede cars must pro-

vide themselves with whistle or other device, which must be sounded

at all highway grade crossings and at all other points when necessary

to warn workmen or others of the approach of the car.
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257. Employees operating cars on main tracks shall, when prac-

ticable, obtain information regarding trains, but such information will

not relieve them from the responsibility of protecting their cars. They
will see that their cars are clear of the main track for regular scheduled

trains and, when blocked by an operator or the dispatcher, will report

clear when out of the block or clear of the main track. No open tele-

graph office should be passed without stopping and ascertaining the

location of all trains.

258. Where practicable, cars should be run oti outside main tracks

or on sidings in the direction of traffic. A sharp lookout should be

maintained in both directions, where possible.

259. When approaching road crossings at grade, the car must be

under complete control, and the employee in charge must know that

highway travelers will not be endangered, before going on the crossing.

If the crossing is protected by flagman, the operator must get signal from
Iiim before proceeding. When required by rule or law, a proper warning
must be given approaching all highway crossings at grade.

260. Cars must not exceed a speed of 5 miles per hour when passing

through stations or 5'ards, over switches or through interlocking, over

frogs, railroad, highway or farm crossings at grade. At all other points,

hand cars are restricted to 10 miles per hour and motor cars to 20 miles

per hour. Cars must be stopped, when practicable, during passage of

a train on an adjacent track.

261. Cars must be operated with care in passing trains receiving or

discharging passengers at stations and must not be run between such

trains and the station.

262. Motor cars should not be run through the spring rail side of

frogs. Main track switches must not be opened to use .siding for cars

except when loaded too heav}' to lift over the rails. When necessary

to open the switch for a loaded car, the employee in charge of the car

shall personally unlock and lock the switch as provided ni Rule 27.

263. Cars must not be attached to engine or trains nor run closer

than 500 feet behind moving trains.

264. The space between two or three hand cars when running should

not be less than 300 feet ; that between two or three motor cars or a

hand car and a motor car should not be less than 600 feet. A car in

advance must not be stopped until the following car has been signaled.

The employee in charge of two or three cars so run must ride on the

second car. When more than three cars are run, they must be divided

into groups of three or less, the front car of each group being run not

less than 1,200 feet behind the last car of the preceding group, and each

group being run as specified above.

265. When motor, hand, velocipede or push cars are operated at

night or during fog, storm, snow or through tunnels, they must be

equipped with a white light in front and a red light to the rear.

266. Cars must be removed from the track or protected by flag when
not in use. When they cannot be removed from the track to clear an

approaching train, they must be protected as required by Rule 157 (99).
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267. A copy of the current timetable must be carried on all hand

and motor cars and, in addition, the following signal equipment

:

— torpedoes

2 red flags

2 red lanterns

2 white lanterns

— fusees

268. Torpedoes exploded by motor, hand, velocipede or push cars

must be replaced.

269. Cars must not be overloaded. Brakes should be applied gradu-

ally and emergency stops should be made only when absolutely necessary.

270. Hand and push cars should not be run with motor cars, but if

necessary to do so, they must be coupled behind and never pushed

ahead. When hand or push cars are coupled, the speed of the motor car

must be reduced to the maximum speed provided for hand cars in Rule 260.

271. Employees in charge of motor cars must not permit occupants

to sit in insecure or careless positions, nor permit any smoking or

uncovered lights around motor cars when tanks are being filled or

gasoline handled. Motor cars must not be inspected with matches or

torches. All moving parts should be guarded.

212. Motor cars must not be shipped on trains unless absolutely

necessary. When necessary to ship them, the gasoline tanks must be

drained.
*

21Z. Only insulated cars should be used where there are track

circuits.

274. When cars are removed from the track they must be placed

not less than five feet from the near rail, and so located that they can-

not foul the track. They must not be set off or left standing within

the full legal width of highway or private road crossing at grade,

except in cases of emergency. When necessary, on account of emer-

gency, in clearing trains, cars may be set off at crossings but must be

protected by an employee and immediately removed when the emergency

is passed. They must be kept locked when not in sight of the men in

charge and, at night, and at other timfes, when not in use, should be kept

under cover.

Organization—Duties of Divisional Maintenance Officers

300. On a division some one officer is usually in charge of the

Maintenance of Way Department and reporting to him arc subordinate

officers who are directly responsible for the maintenance of

:

Tracks and Roadway
Bridges and Buildings

Signals and Interlocking

Telegraph and Telephone

The duties of these officers, as hereinafter outlined, are typical and

of general application to the respective positions, regardless of the title
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the individual occupying the position may have. The divisional officer

in charge of the Maintenance of Way Department is the Division Engi-

neer to v^rhom report :

The Supervisor of Track

The Supervisor of Bridges and Buildings

The Supervisor of Signals

The Supervisor of Telegraph and Telephone

These subordinate divisional officers, in their respective depart-

ments, have Foremen and others reporting to them. The Foremen, usually,

is the officer under whose immediate supervision the skilled and unskilled

labor perform their work.

Division Engineers

310. Division Engineers report to and i-eceive instructions from

the

311. They are responsible on their respective divisions for such

Maintenance of Way matters as are assigned them. They will have

supervision over the persons employed in their department, see that they

understand and obey the rules and regulations in force, and that the

work is carried on in a proper, careful and economical manner; that the

records of time and material are correctly and properly kept, and that

the necessary and required reports, covering the time worked and the

material used, are promptly and properly made.

Supervisors of Track

320. Supervisors of Track report to and receive instructions from

the Division Engineer.

321. They are in charge, in their respective districts, of the main-

tenance of tracks, their appurtenances and of the employees engaged

thereon.

322. They shall have immediate supervision of work train service

for the maintenance of tracks, using such service only when properly

authorized by the Division Engineer.

323. They must make the prescribed inspections of track, roadway,

station grounds, and driveways under their charge and when necessary

arrange for prompt repairs of any defects or improper conditions found.

324. They must know that the Foremen, track laborers and others

under their supervision fully understand and properly perform their

duties; keep account of, and report their time in the manner prescribed

and discipline them when necessary.

325. They must know that the Foremen are supplied with tools and

material necessary for the efficient performance of their duties and that

these are properly used.

326. They shall keep themselves informed in regard to all work

performed upon tracks and roadway in their districts, by contractors or

others, who may not be under their supervision; see that the work is

done in such a way as not to endanger the safety of tracks or roadway
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and report promptly to the proper officer, if the work is not being

done in accordance with the plans and specifications or according to

prescribed standards.

Z21 . In case of damage to tracks or roadway, they shall promptly

assemble men and material, proceed to the place of accident as quickly

as possible and make the necessary repairs. They shall investigate all

accidents to track and roadway and report promptly to the proper officer

on the prescribed form.

.

328. They must know that the vicinity of all bridges and trestles

is clear of combustible matter, and that the bridge seats, tops of the

piers and other readily accessible portions of bridges and trestles are

clear of cinders and dirt, and that the water barrels are kept full of

water.

329. They shall see that the waterways and the approaches and

outlets thereto are free from obstructions.

330. They shall not permit encroachment upon or occupancy of

any portion of the Company's buildings, right-of-way or station grounds,

except upon proper authority.

Section Foremen

350. Section Foremen report to and receive instructions from the

Supervisor of Track.

351. Unless otherwise directed, Section Foremen will have imme-

diate charge of, and be responsible for the safe condition of tracks,

roadway, and right-of-way on their sections, and for the economical

use of labor and material in their maintenance. They must do no work
thereon that will interfere with the safe passage of trains, except

under proper protection.

352. Each Foreman must go over his section or send a competent

reliable man with suitable tools, at designated intervals, to make a

thorough inspection, and see that the track, culverts, highway crossings,

bridges, fences, etc., are in safe condition. If, in his judgment, the

track or any bridge or culvert is not safe, he must at once put out

proper signals to warn approaching trains, notify the Supervisor of

Track, Division Engineer and the Superintendent of the condition and

do everything in his power to make the necessary repairs.

353. Section Foremen will have full charge of all forces under

them, and shall employ the number of men the Supervisor of Track

directs. They must see that their men properly perform their duties,

and shall discipline those who are incompetent or neglectful. They

must keep the records and make the required reports of the time of

their men, and of the receipt, distribution, and use of the material fur-

nished them.

354. In case of accident, Section Foremen must immediately pro-

ceed to the scene and render all assistance in their power, whether the

accident occurs on their own or a neighboring section.

In the absence of the Supervisor or other ranking officer, the Section
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Foreman on whose section the accident occurs, will have charge of the

assembled track forces, and shall be responsible for the character of

the repairs made. He must not allow the track to be used until it is

known to be safe.

355. Section Foremen shall investigate all accidents resulting in

derailment or in damage to the track, roadway, or structures on their

sections, and report on the prescribed form, giving the cause, as nearly

as they are able to ascertain it.

356. They must keep themselves informed in regard to work per-

formed on their sections by contractors or others who do not come
under their charge, and see that nothing is done by them that will

interfere with the safety of tracks or the safe passage of trains.

357. They shall make a personal inspection of their sections at

designated intervals, examining particularly main track switches and
frogs, looking for concealed defects or breaks.

358. They must give special attention to points where obstructions

are likely to occur, examine the slopes of cuts, and promptly remove
all earth, trees, rocks, or anything likely to fall or slide upon the track,

reporting such conditions to the Supervisor of Track.

359. Section Foremen shall maintain surface ditches in such a

manner that the surface water is carried beyond the cut.

360. Section Foremen must keep the ditches and waterways leading

to and from bridges and culverts clear within the limits of the right-of-

way. They must remove accumulated drift and obstructions from

trestles, culverts, and bridges after each storm, calling for assistance,

when needed.

361. During heavy storms or high water, whether by day or night,

whereby tracks or structures are liable to be damaged. Foremen and
such of their forces as they deem necessary, must be on duty. At such

times, they must go over their sections to make sure that the track is

safe, taking stop signals with them.

362. They must sec that Watchmen are properly detailed to patrol

the track, watch bridges, or perform other duties, whenever necessary,

for the safety of track and structures.

363. They must keep a careful lookout for fires along the track,

and prevent, if possible, the destruction of buildings, fences, telegraph

poles, timber, or other material, and the spread of fires to adjoining

property. They must not permit fires to be started unless they have

sufficient force to keep them under control.

Fires discovered on adjoining property must be promptly extin-

guished, if possible, and a report of the damage and origin, if it can

be ascertained, made on the prescribed form.

364. They must keep the ground under and near buildings, bridges

and trestles cleared of vegetation and combustible matter. Where water

barrels are in use, they must keep them filled with water. They must

keep bridge seats, tops of piers, and other readily accessible portioi:»

of bridges and trestles free from cinders, dirt and vegetation.
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365. They must keep interlocking pipe lines and trunking free from

grass and weeds, and switches, frogs and movable parts of interlocking

plants free from snow, ice, and other obstructions. They must give

special attention to drainage through interlocking plants and where track

circuits are used.

366. When track work is to be done which may disturb interlocking

or signal apparatus, there shall be co-operation between the Section Fore-

man and the Signal Maintainer or Foreman.

367. The}' must give special attention to the maintenance of road

crossings, both as to safety and quality of track and as to the safe and

comfortable accommodation of the highway travel on the crossing and

approaches.

368. They must not permit any encroachment upon the Company's

property or occupancy of any portion of the Company's buildings or

grounds without proper authority.

Extra or Floating Gang Foremen

380. Extra or Floating Gang Foremen, in charge of trackmen,

report to and receive instructions from the Supervisor of Track.

381. They will have full charge of all forces under them, perform

such duties and employ the number of men the Supervisor of Track

directs.

Watchmen

400. Track, bridge* and Tunnel Watchmen report to and receive

instructions from the Section Foremen.

401. Track Watchmen must carefully examine the track and roadbed

and see that thej' are in safe condition and that all switches are properly

set and locked for the main track. They must examine buildings and

other property of the Company and protect them from theft and fire.

Should the track be obstructed, the Watchman must display stop signals

in either direction from which trains may approach, and immediately

notify the and the Section Foreman.

402. Bridge Watchmen must keep a supply of water or sand on

the bridges at all times and be prepared to extinguish fires. They shall

keep the coping of the abutments and piers clean, remove combustible

materials from near the bridges and frequently examine the bridge and

report any defects found. Should they observe any obstruction of a

dangerous character, they must display stop signals in either direction

from which trains may approach, and immediately notify the

403. Tunnel Watchmen must make frequent trips through the tun-

nels, observing the condition of the tracks, particularly the rails, and

also observe the walls of the tunnel, removing in winter all icicles which

may become dangerous to traffic. In case obstructions occur which

would endanger trains, they must at ojice display stop signals in either

direction from which trains may approach and immediately notify

the

404. When the time of. Track, Bridge, or Tunnel Watchmen is not

fully occupied with watching, they will perform such other duties ae

may be assigned them.

•Refers to watchmen patrolling bridges, not to structure watchmen.
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Supervisors of Bridges and Buildings

420. Supervisors of Bridges and Buildings report to and receive

instructions from the Division Engineer.

421. They are in charge, on their respective districts, of the main-

tenance of bridges and structures, and of the employees engaged thereon.

422. They shall have immediate supervision of work train service

for the maintenance of bridges and structures, using such service only

when properly authorized by the Division Engineer.

423. Supervisors of Bridges and Buildings must make the prescribed

inspections of the structures and appliances under their charge, and

make the required reports.

424. They must know that the foreman and others under their

supervision fully understand and properly perform their duties; keep

account of and report their time in the manner prescribed and discipline

them when necessary.

425. They must know that the foremen are supplied with tools and

material necessary for the efficient performance of their duties and

that these are properly used.

426. They shall keep themselves informed in regard to all work

performed, upon bridges and structures in their districts by contractors,

or others, who may not be under their supervision; see that the work is

done in such manner as not to endanger the safety of tracks, bridges or

structures, and report promptly to the proper officer, if the work is not

being done in accordance -with the plans and specifications or according

to prescribed standards.

427. In case of damage to bridges or structures they shall promptly

assemble men and material, proceed to the place of accident as quickly

as possible, and make necessary repairs. They shall investigate all

accidents to bridges and structures, and report promptly to the proper

officer on the prescribed form.

428. They shall know that water barrel or sand box rests on all

timber bridges and trestles are in repair and supplied with barrels and

buckets, and that station and other structures are equipped with the

necessary water barrels, buckets and other appliances for use in case

of fire.

General Foremen

440. General Foremen in the Bridge or Building Department re-

port to and receive instructions from the Supervisor of Bridges and

Buildings. All rules for the guidance of Supervisors of Bridges and

Buildings apply to General Foremen in that Department.

441. They will have charge, under the Supervisor of Bridges and

Buildings, of all bridges and structures in their respective districts; will

have general oversight of the work being performed on such bridges

and structures and will perform such other duties as may be assigned

them by the Supervisor.
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Motor Car Foremen

443. Motor car foremen report to and receive instructions from the

Supervisor of Bridges and Buildings.

444. They will instruct all operators of motor cars, portable air

compressors, or other gasolene engines in the operation and care of the

machines.

445. They will inspect all such machines at regular intervals and

make such repairs as can be made in the field.

446. They will keep the stock of repair parts replenished in ac-

cordance with standard list.

447. They will personally see that before a new device is put in

service that the operator has a proper understanding of the operation

of his machine.

448. They must see that forms covering cost and performance reports

are properly kept by the operators of the machines.

Bridge and Building Foremen

450. Bridge and Building Foremen report to and receive instructions

from the Supervisor of Bridges and Buildings.

451. They are responsible for the safe, proper, and economical per-

formance of the work assigned to them. They must do no work on

a bridge or structure which will interfere with the safety of trains,

except under proper protection.

452. They will have full charge of all forces under them and shall

employ such forces as the Supervisor of Bridges and Buildings directs.

They must see that these men properly perform their duties, and shall

discipline those who are incompetent or neglectful. They must keep

the records and make the reguired reports of the time of their men, and

of the receipt, distribution, and use of material, furnished them.

453. They will have charge of, and are responsible for such tools

and material as are necessary for the performance of their work, and

must know that these are properly used.

454. The completion of any work includes the cleaning of the

premises, proper disposition of debris, and removal of usable materials.

Mason Foremen

460. Mason Foremen report to and receive instructions from the

Supervisor of Bridges and Buildings.

461. They are responsible for the safe, proper, and economical per-

formance of the work assigned to them. They must do no work on n

bridge or structure which will interfere with the safety of trains, except

under proper protection.

462. They will have full charge of all forces under them and shall

employ such forces as the Supervisor of Bridges and Buildings directs.

They must see that these men properly perform their duties, and shall
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discipline those who are incompetent or neglectful. They must keep the

records and make the required reports of the time of their men, and oi

the receipt, distribution, and use of material furnished them.

463. The\' will have charge of, and are responsible for, such tools

and materials as are necessary for the performance of their work, and
must know that the tools and material are properly used.

464. The completion of any work includes the cleaning of Ihe

premises, proper disposition of debris, and removal of usable materials

Painter Foremen

470. Painter Foreman report to and receive instructions from the

Supervisor of Bridges and Buildings.

471. They are responsible for the safe, proper, and economical per-

formance of the work assigned to them. They must do no work on

bridges or structures which will interfere with the safety of trains,

except under proper protection.

472. They will have full charge of all forces under them and shall

employ such forces as the Supervisor of Bridges and Buildings directs

They must see that their men properly perform their duties and shall

discipline those who are incompetent or neglectful. They must keep

the records and make the required reports of the time of their men,

and of the receipt, distribution and use of material furnished them.

473. They will have charge of and are responsible for such tools

and materials as are necessary for the performance of their work, and

must know that these are properly used.

474. Painter Foremen must examine the rigging and exercise care

in the erection of rigging and scaffolding, and must know that they are

safe before permitting them to be used.

475. The completion of any work includes the cleaning of the

premises, proper disposition of debris, and removal of usable materials.

Water Station and Plumber Foremen

490. Water Station and Plumber Foremen report to and receive

instructions from the Supervisor of Bridges and Buildings.

491. They are responsible for the safe, proper and economical per-

formance of work assigned to them. They must do no work which

will interfere with the safety of trains, except under proper protection

492. They will have full charge of all forces under them and shall

employ such forces as the Supervisor of Bridges and Buildings directs

They must see that their men properly perform their duties, and shall

discipline those who are incompetent or neglectful. They must keep

the records and make the required reports of the time of their men,

and of the receipt, distribution, and use of material furnished them.

493. They will have charge of and are responsible for such tools

and materials as are necessary for the performance of their work, and

must know that these are properly used.
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494. They will have charge of and are responsible for the mainte-

nance of water stations, pipe lines, tanks, water columns, heating plants,

plumbing and piping and of the installation of boilers for such plants,

when so directed. They shall report any abuse or improper operation oi

the machinery under their charge.

495. They shall know that duplicate parts of such plants in their

charge as are subject to exceptional wear or liability to breakage are

available at all times.

496. When assistance is necessary to make repairs to water supply

units, request must be made on the Supervisor of Bridges and Buildings.

497. When necessary to take any water tank, water column or any

facility affecting the operation of other departments out of service,

either temporarily or permanently, the Foremen will notify the Super-

visor of Bridges and Buildings and must not, except in emergency, pro-

ceed with the work until authority is obtained. If an emergency exists,

he shall notify the Superintendent, Division Engineer and Supervisor

of Bridges and Buildings by wire. When the facility is restored to

service, proper notice must be given.

498. The completion of any work includes the cleaning of the

premises, proper disposition of debris, and removal of usable materials.

Water Station Repairmen and Pumpers

510. Water Station Repairmen and Pumpers report to and receive

instructions from Water Station Foremen.

511. The Pumper, Station Agent or other person in charge of the

local water supply will be held responsible for the condition of the entire

plant. His first duty will be to see that there is an ample supply of water

available for locomotive use at all times.

512. In case of trouble that affects the w^ater supply, he must wire

the Chief Dispatcher as well as the Supervisor Water Service, stating

fully the trouble and what is needed for repairs. He must make frequent

inspection of all parts of the plant, make all repairs within his power

and avoid sending for repairmen except when absolutely necessary. He
will be responsible for the safekeeping and economical use of supplies

furnished to the water station and place orders for fuel and supplies in

ample time to avoid a shut-down of the plant.

513. In freezing weather, precaution must be taken to see that all

parts are drained which are liable to freeze.

514. Conditions which affect the quality of the water or which may
affect the supply at the source should be reported immediately to the

Supervisor of Water Service. Coal and cinders should not be dumped

. where they are likely to affect the quality of water supply.

515. Such records shall be kept on specified forms as may be re-

quired by the Supervisor of Water Service.

Pumphouse : +]^'

516. The attendant must keep pumphouse neat and clean and take

every precaution against loss or damage by fire. Waste or other com-
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bustible material must not be stored in the pumphouse. Oil and gasoline

must be stored outside in proper receptacles. Cinders must not be dumped
close enough to the house to endanger it. Proper place must be provided

for all tools and they must be returned to their proper place after using.

Machinery

517. Machinery must be inspected daily and adjustments made to in-

crease efficiency and to prevent wear or breakdown. Particular attention

must be given to the packing and lubrication of all parts. Attendant

must be familiar with the location and purpose of all steam and water

pipes, valves, levers, etc., so that in case of accident or leaks the con-

trolling valves may be properly used.

518. When ordering repair parts for any piece of machinery, at-

tendant must always give the name of manufacturer, shop number of

the machine and repair number of the part wanted.

Boilers

519. Attendant must see that the boiler contains a sufficient amount

of water before starting a fire and that the gage-cocks, water glass

and safety valve are clean and in good condition.

Bridge Inspectors

525. Bridge Inspectors report to and receive instructions from the

Supervisor of Bridges and Buildings.

526. The}' W'ill be governed by the instructions for the inspection

of bridges, as adopted by the A.R.E.A., and will conform to the instruc-

tions issued by the

527. They will perform such duties as may be assigned them by

the Supervisor of Bridges and Buildings.

Supervisor of Signals

530. Supervisors of Signals report to and receive instructions from

the Division Engineer.

531. They are in charge, on their respective districts, of the main-

tenance of all automatic and mechanical signals and plants and of the

employees engaged thereon,

532. They must make frequent inspection of all signals and plants

under their charge and make the required reports.

533. They must know that Foremen, Maintainers and others under

their supervision fully understand and properly perform their duties

;

keep account of and report their time in the manner prescribed and

discipline them when necessary.

534. They must know that Foremen and Maintainers are supplied

with tools and material necessary for the efficient performance of their

duties and that these are properly used.

535. They shall keep themselves informed in regard to all work

performed upon automatic and mechanical signals, plants and appliances
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in their districts by contractors and others, who may not be under their

supervision ; see that the work is done in such manner as not to endanger

the proper operation of such signals, plants or appliances, and report

promptly to the proper officer if the work is not done in accordance

with plans and specifications, or according to prescribed standards.

536. In case of damage to automatic or mechanical signals, plants

or appliances, they shall promptly assemble men and material, proceed to

the place of accident as quickly as possible, and make the necessary

repairs. They shall investigate all accidents to automatic and mechanical

signals, plants and appliances, and report promptly on the prescribed

form.

537. They must investigate failures or improper working of inter-

locking and signal apparatus, see that repairs are made promptly and

make the prescribed reports.

538. They must know that signal apparatus is tested frequently in

order, if possible, to discover defects or irregularities which might lead

to failures.

539. They must not make or permit to be made any alterations or

additions to the interlocking or signal apparatus without proper authority.

Such authorized changes or additions as are made must be reported to the

proper authority immediately upon their completion, so that the other

departments alifected may have such information.

Signal Foremen

550. Signal Foremen report to and receive instructions from the

Supervisor of Signals.

551. They are responsible for the safe, proper and economical per-

formance of the work assigned to them.

552. They will have full charge of such forces as the Supervisor

of Signals directs. They must see that these men properly perform

their duties and shall discipline those who are incompetent or neglectful.

They must keep the records and make the required reports of the time

of their men, and of the receipt, distribution and use of material fur-

nished them.

553. They will have charge of, and are responsible for such tools

and materials as are necessary for the performance of their work, and

must know that these are properly used.

554. When any part of an interlocking plant is to be repaired, an

understanding must be reached with the signalman on duty, in order to

insure safe movement of trains and engines during repairs. The signal-

man on duty must be notified when the repairs are completed.

555. Signal Foremen must notify the Supervisor of Signals, in

advance of any work requiring the removal from service of any part of

signal or interlocking apparatus, and such apparatus must not be taken

out of service until proper authority is obtained.

556. The completion of any work includes the cleaning of the

premises, proper disposition of debris, and removal of usable material.
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Signal Maintainers

(Any rule preceded by a number in parenthesis is a rule of the Signal

Section, American Railway Association, of that number.)

560. Signal ]\Iaintainers report to and receive instructions from the

Supervisor of Signals.

561. (31) Maintainers are responsible for the inspection, adjust-

ment and proper maintenance of signal and other apparatus assigned to

their care.

562. (32) Maintainers must personally instruct their subordinates

with a view to safety, efficiencj' and econoni}-.

563. (33) An assistant maintainer, in the absence of a maintainer,

will consider himself in charge, unless a substitute has been provided.

He must open all railroad mail addressed to the maintainer and perform
all the latter's duties.

564. (34) Maintainers must systematize their work, performing-

certain duties on certain days in orderly sequence, consulting the Super-

visor of Signals as to the most efficient system to be followed.

565. They will have full charge of such forces as the Supervisor of

Signals directs. They must see that these men properly perform their

duties. They must keep the records and make the required reports of the

time of their men, and of the receipt, distribution and use of the material

furnished them.

566. (35) Maintenance forces should have correct plans of all work
under their care. These must be kept in good order and where they will

be available when required.

567. (40) Tool houses, block and interlocking stations, signal ap-

pliances, etc., must be kept clean and surroundings free from rubbish

and weeds. Inflammable material must not be stored in, against or under

liuildings, unless provisions are made for safe storage of same.

568. (42) Scrap and salvage material must be collected at head-

quarters and shipped in accordance with instructions.

569. (43) Material must be stored in a place provided for that pur-

liose.

570. (44) Material delivered on the line must be neatly arranged

and small parts properly secured from theft.

571. (45) Housings, containing signal appliances, must be kept se-

curely locked.

572. (46) When inspecting a signal station, check emergency tools,

and if any are missing, see that they arc immediately replaced and report

to the Supervisor of Signals.

573. (48) Electrical measuring instruments must be handled with ex-

treme care. Shipping instructions for damaged instruments will be fur-

nished by the Supervisor of Signals on request.

574. (49) Emploj-ees must be on the alert to detect defects in main-

tenance, design, manufacture and installation of apparatus under their

care. No chances should be taken with defective material, but it must

be promptly replaced with material in perfect condition and full report

made to the Supervisor of Signals in writing.
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575. When any part of an interlocking plant is to undergo repairs,

an understanding must be reached with the signal man on duty, in order

to insure safe movement of trains and engines during repairs. If it is

necessary to disconnect any switch, movable point frog or derail, it must

be securely spiked in proper position before permitting trains or engines

to pass over it.

576. Signal Maintainers must notify the Supervisor of Signals

before taking any signal or interlocking apparatus out of service, and

authority must be obtained, except in emergency, before such apparatus

is taken out of service. Should an emergency arise which requires re-

moval from service of any apparatus, signals must display their most

restrictive indication ; switches, movable point frogs and derails must be

securely spiked in correct position and Supervisor of Signals, Division

Engineer and Superintendent immediately notified by wire.

577. (50) In case of severe storm, maintainers should go to any

points on their territory where they feel that trouble is likely to occur,

keeping in touch with the telegraph office so that they will be available

in case of trouble elsewhere.

578. (53) After a, heavy wind storm, inspect pole line, signal blades,

and other signal apparatus subject to damage.

579. (54) In case of severe electrical storm, make inspection as soon

as storm ceases, and clear any cases of trouble by replacing or repairing

damaged electrical apparatus.

580. (55) In case of snow or sleet storm, interlocking plants should

be watched carefully to see that switches, pipe lines, etc., are kept clean

and in operation, that the leverman observes rule requiring him to operate

levers from time to time to keep them from freezing, and that sufficient

forces are available to keep switches, etc., free from obstruction.

Remove snow and ice from signal blades, roundels and other movable

parts where it might prevent proper operation or indication of apparatus.

581. In case of accident or serious damage to interlocking or signal

apparatus in their territory, Signal Maintainers must immediately proceed

to the place, asking for such assistance and material as may be required,

and make repairs promptly.

582. (56) Failures should be given preference over all other work in

the following order:

(a) Improper proceed signal.

(b) Highway crossing device failing to indicate approaching

trains.

(c) Improper clear indication.

(d) Electrical and mechanical locking devices failing to function

so as to provide safety for the movement of trains.

(e) Single track automatic signals failing to assume a proceed

indication.

(f) Interruptions at interlocking plants.

(g) Other failures.

583. (57) A thorough investigation must be made of every reported

failure and the trouble must not be reported as due to a cause which is

only suspected. In all cases endeavor to definitely determine the trouble

and eliminate the true cause.
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584. (58) In all cases of failure, damage, or other irregularities, a

brief report nuisl lie forwarded promptly to the Supervisor of Signals,

stating cause, nature and extent of damage and time repairs were com-
pleted. As soon as possible after repairs have been completed, Signal

Maintainer must render report. Form , and forward same to

the Supervisor of Signals with tiie least possible delay, retaining copy

for reference.

585. (36) Temporary repairs or adjustments must not be made ex-

cept when permanent work cannot be finished promptly. Permanent re-

pairs or adjustments must be made as soon thereafter as possible.

586. .(59) If an accident may have been caused, or is alleged to have

been caused, by defects in the signal apparatus, a thorough examination

must be made immediately of all parts involved, and telegraphic report

sent at once to the Supervisor of Signals.

587. (63) Signal Maintenance employees must co-operate with track

forces in joint track and signal work, to see that signal apparatus is

maintained in proper condition.

588. Signal Maintainers shall make such inspection and repairs of

signal apparatus under their charge as will secure proper operation. They
must inspect the signal lights on their territories at regular intervals and

make report to the Supervisor of Signals.

. 589. (65) If track is found to be unsafe for trains, due to broken

rail, wide gage, or other cause, signals must be secured to display their

most restrictive indication and immediate steps -taken to protect trains

by flag, notifying foreman and proper officials so that the defect may be

remedied as quickly as possible.

590. They must make the usual standard tests for condition and

efficiency of interlocking switches, derails, etc., keep them adjusted and

make the required reports.

Supervisors of Telegraph and Telephone

(All rules with reference to Telegraph and Telephone Employees and
work were formulated in collaboration with tiic Telcgrai)h and Telephone
Section, A.R.A.)

600. Supervisors of Telegraph and Telephone report to and receive

instructions from the Division Engineer.

601. They shall supervise the construction and maintenance of all

telegraph and telephone pole lines, wires and their appurtenances and

such equipment work as may be assigned to Telegraph and Telephone

Maintainers.

602. They must make frequent inspection of all telegraph and tele-

phone lines, wires, appurtenances and equipment under their charge and

make the required reports.

603. They must know that Foremen, Maintainers and others under

their supervision fully understand and properly perform their duties, kee]i

account of and report their time in the manner prescribed and administer

discipline when necessarj'.
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604. They must know that Foremen and Maintainers are supplied

with tools and material necessary for the efficient performance of their

duties and that they are properly used.

605. They shall keep themselves informed in regard to all work
being performed by contractors or others who may not be under their

supervision, which might affect the telegraph and telephone plant and re-

port to the proper officer if the work is being done in such a way as to

endanger the telegrah and telephone interests.

606. In case of storms, washouts, accidents or other occurrences

causing prostration of the pole lines or otherwise affecting the circuits,

they shall obtain full information of the extent of the damage, com-

municate promptly with the interested officials, assemble men and material

where necessary and proceed to the point of interruption with the great-

est haste possible to make the required repairs.

607. They must investigate failure or improper working of the

plant and take action that will insure repairs being made promptly.

608. They must not make, or permit to be made, any alterations or

additions to the plant without proper authority.

Telegraph and Telephone Foremen

620. Telegraph and Telephone Foremen report to and receive in-

structions from the Supervisor of Telegraph and Telephone.

621. They shall have charge of such forces as may be assigned to

them. They must see that their men properly perform their assigned

duties. They must keep the required records of the time of their men,

and of the receipt, distribution and use of material supplied.

622. They shall have charge of and are responsible for such tools

and material as are necessary for the performance of their work and

must know that they are properly used.

623. They shall obtain advance authority from their superior officer

for any work involving the removal of any part of the plant that would

interrupt the senvice.

624. The completion of any work includes the cleaning of the

premises, proper disposition of debris, and removal of usable material.

Telegraph and Telephone Maintainers

630. Telegraph and Telephone Maintainers report to and receive

instructions from the Supervisor of Telegraph and Telephone.

631. They are responsible for the safe condition and proper main-

tenance of pole lines, wires and the equipment as may be assigned to

ihem and for the economical use of material supplied them.

632. They must not permit any foreign wires or fixtures to be at-

tached to telegraph or telephone poles, without the approval of their

superior officer.

633. They must report to their superior officer anything contemplated

or existing that may interfere with telegraph and telephone service, or in

any manner endanger persons or property ; for example, new work of

any character ; track changes ; power transmission lines within 500 feet
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of the railroad right-of-way; other paralleling lines, the poles of whicli

would be within striking distance of the railroad right-of-way ; new wire

crossings; unsafe conditions in existing wire crossings; attachments of

wires to buildings and other structures, etc.

634. They must keep an accurate pole diagram of the wires in their

territor}-, and when changes affecting such diagrams are made they shall

advise the designated officer in order that the records may be kept com-

plete and up-to-date.

635. They shall make inventory and work reports upon prescribed

forms and forward promptlj' to the designated officer.

636. They must notify their superior officer before taking out of

service any part of the wires or apparatus, and authority must be ob-

tained, except in emergenc}-, before such wires or apparatus are taken

out of service. Should an emergency arise which requires tlie removal

from service of any i)art of the wires or apparatus, the interested officer

must be immediately notified by wire.

637. In case of accident, or serious damage to wires or apparatus in

their territory, they must immediately proceed to the point of interruption,

requesting such assistance and material as may be required, and make
every effort to restore the circuits promptly in the order of their im-

portance.

638. They must make such inspection, tests and repairs u\ jilant in

their territory and supply such reports as are required.

CONDUCT OF WORK
Care of Right-of-Way

650. Section Foremen shall keep their sections in a neat and orderly

condition, and shall devote sufficient time to cleaning and putting things

in order around section toolhouses, station grounds, yards, sidings, high-

way and farm crossings, and the right-of-way generally.

Fencing

655. Section Foremen are responsible for the proper inspection of

the fences on their respective sections. They shall report to the Super-

visor any defects found, making such temporary repairs as possible,

and endeavoring to keep stock from getting upon the right-of-way or

tracks, until permanent repairs can be made. They should endeavor

to keep all gates closed, securing so far as possible the cooperation of

*he adjacent landowners in this effort.

Mowing

660. The amount of mowing done will depend upon local conditions

and Federal, State or County laws or regulations. Where the railroad

runs through forest lands, fire regulations must be complied with.

661. Section Foremen, under the direction of the Supervisor, are

responsible for compliance vv^ith all the laws, rules and regulations in

effect in their respective districts, with reference to mowing and fire

protection.
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General Cleaning

665. Section Foremen should for reasons of economy, as well as

neatness, gather up scrap and usable material from the right-of-way,

disposing of the same as directed by the Supervisor. They should sec

that no trees which by their location or condition might endanger trains

or the telephone or telegraph wires, are left standing on the right-of-

way or adjacent thereto, getting permission to cut those trees not on

the right-of-way, if possible to do so. They should endeavor to keep

the tracks and right-of-way in a neat and tidy condition.

ROADBED
Drainage

670. Thorough drainage of the roadbed is absuhitely necessary be-

fore good track can be secured or maintained, and it is of the first

importance that this matter be given careful detailed consideration at

all points.

Surface Drainage

675. Ditches should be kept open at all times so as to divert the

water from the roadbed quickly. They should be dug out thoroughly

and restored to full size in the spring and late fall. Side ditches should

be dug uniformly and parallel to the track, and conform to the standard

roadbed sections.

676. Intercepting ditches should be constructed along the top of

the bank, for the protection of cuts, where the drainage area Avould be

likely to collect sufficient water during heavy rains, from the higher

ground adjacent, to wash the slopes.

677. The end of a ditch should be diverted from tlie track, so that

the scouring action of the water will not weaken or wash away the

roadbed.

678. Waterways leading to and from bridges and culverts should

be kept clean within the limits of railroad property. All culverts should

be kept open for the free and unobstructed passage of water at all times.

679. In regions of heavy snows, ditches should be cut through the

snow, wherever a sudden thaw would be likely to flood the track, and

all ditches should be cleaned when the snow is melting in the spring.

680. Cross drains should be put in at proper intervals, where

directed.

Underground Drainage

685. In wet or narrow cuts, where side ditches cannot be effectively

maintained, sub-drains will be provided as directed by the

who will determine the size and character of drains to be used. Such

drains must be laid to a true grade and in conformity with standard

plans.
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CARE OF ROADWAY

690. The cross-section of the roadway shall conform to the standard

plans. No deviation from the sections shown shall be made without

liroper authority.

691. Growth of vegetation on the slopes of cuts and embankments

slu)uld be encouraged to prevent erosion.

TRACK
Ties

—

Storage of

695. Ties stored along the right-of-way should be piled to conform

lo the standard plan. (The standard plan should show the minimum
distance to the nearest rail.)

696. Ties intended for treatment should not be inspected before

being brought to the shipping point. As soon as such ties arc brought

to the shipping point by the producer, they should be inspected and

loaded promptly for shipment to storage yards at treating plants.

Tie Renewrals—Inspection for

700. The ties in track must be inspected at stated times each year

and those which will not last until the next inspection marked for re-

newal. This inspection should be made preferably by the Supervisor

personally, accompanied by the Section Foreman. The Supervisor should

report to the Division Engineer, on the proper form, the number of

ties marked for renewal on each mile and each section. This report

should be carefully checked by the Division Engineer and where any

unusual or unfavorable condition is indicated, a thorough investigation

should be made to insure proper renewals.

Tie Renewals—Inspection for

705. The renewal of ties should be started when directed by the

Division Engineer. All defective ties removed from track shall each

day be placed for burning or loading on cars. The Supervisor shall

frequently inspect ties removed from track to see if any have been

removed which might have remained in the track, with safety, until the

next inspection.

706. Tics shall be spaced according to the standard plan. All ties

shall be placed square to the line of rails. The outside ends on double

tracks, and the ends on one side throughout on single track, should be

lined parallel with the rail.

707. Ties should be laid so as to obtain the best bearing. The

side nearest the heart of the tree should be placed down whenever

possible. Twisted or badly hewn ties should have the bearings made

true with an adze. It is good practice to adze ties requiring treatment

before the preservative is applied.

Use of Tie Plugs

710. Whenever spikes are drawn from ties, wooden tie plugs should

be driven into all holes, except in tics which are to be renewed that

season. In replacing spikes, they should be driven into the plugs.

^^
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Tie Records

715. Full and accurate records of tie renewals and all data of value

in connection therewith should be kept on suitable forms. Forms recom-

mended by the A.R.E.A. are most convenient and satisfactory.

Rail Renewals

720. The most expensive and the most easily damaged part of the

track structure is the rail, therefore care should be exercised in the

tmloading and handling of it. In unloading from cars, rails should be

skidded or otherwise carefully lowered to prevent injury. Where it is

necessary to drop them, both ends must be dropped at the same time,

and the greatest care taken to avoid their falling on hard or uneven

surfaces. Rails received in gondola cars should be unloaded with some
approved device to prevent injury.

721. Rails should be distributed, as far as practicable, where they

can be laid with the least amount of handling. Unless the rail is to be

laid at once, it should not be distributed through yards and station

grounds where trainmen and others may stiunble over it.

722. Rail laying may be done in the winter months, or at such

seasons of the year, depending on the climate, as are not favorable for

doing other track work.

723. Where practicable, rail should be laid one at a time. Standard

expansion shims should be used. The openings between 33 ft. rails

should be as follows

:

—20° to 0° . ^ inch
0° to 25° 14 inch

25° to 50° ^ inch
50° to 75° Vs inch
75° to 100° ^ inch
Over 100° rail to be laid close.

Care should be taken that the openings between the rails be not

more than the above limits, as too much expansion in the joints will

spoil the rail quicker than any other error or defect in the method of

laying, especially under heavy traffic.

724. Care should be exercised by those in charge of rail laying

gangs to see that adzing is carefully done and the rail left in proper line,

gage and surface. Shims should be used if the track is frozen and the

ties cannot be lifted to eliminate low spots. It is desirable to place tie

plates and anticreepers the same day the rail is laid. It is especially

important to prevent any running of the rail by using a sufficient number
of anticreepers at once, as any running of the rail changes the expan-

sion in the joints, making some joints wide and others close, resulting in

battered joints, and in the hot weather danger from buckling of the

track where the joints are tight.

725. Except for very sharp curves, sharper than are usually found

in main line tracks, rail should not be curved before laying.
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726. All kinked or crooked rails should be straightened before being

laid; if surface bent, they must either be removed or straightened.

121. In making temporary connections in main tracks, an old rail

should be cut and fastened to the new rail, using compromise joints

when necessary.

728. When replacing rail of approximately the same width of base,

so that the tie plates need not be changed, but two lines of spikes should

be drawn. When a different tie plate is required, all spikes must be

drawn. Where no tie plates arc in use but three lines of spikes need

be drawn for any change in the width of the base of rail.

729. All spikes should be driven vertically with the face in contact

with the base of the rail. They should not be straightened while being

driven. The rail must be full spiked, and the spikes should be staig-

gered so that the outside spikes will be on the same side of the tie, and

the inside spikes on the opposite side. Where shoulder tie plates are

used, a third spike may be driven on the inside of the rail, with the

hack of the spike against the base of the rail. Good second-hand spikes

can be used for the third spike.

730. All joint bars should be securely fastened with the full number
of bolts. At permanent connections of rails of different sections, com-

promise joints should be used.

731. For the preservation of the rail, and to secure the best bearing

for carrying the loads, and distributing the weight of the rolling stock

uniformly over the rail and to the roadbed, the ties should be spaced

a uniform distance, face to face. Approximately eleven (11) inches

apart will give, with average ties, twenty (20) ties to a thirty-three (33)

foot rail and eighteen (18) ties to a thirtj' (30) foot rail.

1Z2. The rail joint should be so designed as to obviate any necessity

for special spacing of the joint ties. With properly designed joints, re-

spacing of ties when the rail is renewed is unnecessary.

Bonding

735. Where track circuits are used for operation of signals or

other purposes, bonding of the rails is necessarj' and this feature should

receive proper consideration and the work be carefully and efficiently

performed. Where air, electricity or other power is available, any

mechanical arrangement which will operate drilling machines successfully

is desirable and economical.

Replacement—Inspection of Rciil in Track

740. A complete record should be kept by miles and sections, of

the manufacturer, section, year, position and rail letter, of all new rail

laid in track. This record should be kept in book form ; one copy in

the Division Engineer's office, one copy covering his section, by each

Section Foreman. This record should be kept absolutely up to date,

each and every change, whether of individual rails or many rails, being

immediatelj' recorded in the books and the old record removed.
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741. Track walkers sliuiild be pruperly instructed lo look lor broken

or defective rails, and report same, when discovered, to the Section

Foreman, taking proper precautions to protect traffic, if necessary, on

account of the condition of the rail found.

742. Where rail failures become numerous, especially if transverse

fissures develop, a special rail inspection may be arranged. This can

be facilitated by the use of a mirror attached to a short wire handle

for examining the inside and underside of the head of the rail. A good

magnifying glass with which minute defects or hair line cracks can be

inspected, is desirable.

Broken Rails

745. A broken rail found in the main truck must be protected

immediately by a flagman and no trains allowed to pass over it until it

is found that the rail is in such condition as will permit the train to

pass in safety. If it is decided trains may pass over the rail safely, all

trains must be stopped before reaching the break, and ihcn allowed to

proceed at slow speed. If a suitable rail is available, the broken rail

should be replaced immediately; otherwise, if it can be done, the broken

ends of the rail should be connected by joint bars, the rail drilled and

the joint bars full bolted, after which the resumption of traffic may be

permitted.

Joint Bars

750. The joints should be kept well oiled, both as a preservative

from rust and to facilitate expansion and contraction of the rail.

751. Insulated joints should be installed only on rails conforming

to the section for which they are designed. Care must be taken, when
installing such joints, to properly place the insulation, and not to damage
the fiber or bushings. The ties under and adjacent to insulated joints

must be kept well tamped.

Track Bolts

755. As large track bolls should be used as the rail and joint bars

will permit.

756. It is essential to the preservation of the rail and joint bars

that track bolts be kept tight. The use of proper nutlocks, keeping the

bolts well oiled, and careful inspection and systematic tightening of

all bolts is required of Section Foremen.

757. Track bolts should be gone over and rc-tighlcned after new
rail has been laid, as soon as traffic has worn the mill scale and rust

off the joint bars and settled the bars into place.

758. Care should be exercised in the design of wrenches for tighten-

ing track bolts. The jaws should fit the nut as closely as possible and

the handle should be long enough so one man can tighten the inits, but not

long enough so one man can twist or stretch the bolts.
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Nutlocks

760. Spring nutlocks of apiiro\cd design should lie used on all

track bolts.

Track Spikes

765. Care should be exercised in driving spikes to keep the spike

vertical, so as not to necessitate straightening the spike by striking the

back of the head with a hammer when it is partly driven. Spikes

should be driven until the heads are in contact with the base of the

rail, but not driven too far, thereby bending the neck and causing the

head to crack or break off.

766. Badly benl, crooked, or neck-cut si)ikes should nut be used,

especially in main tracks. Good spikes, which arc bent, should be sent

to a reclaiming plant and straightened.

Anticreepers

770. Anticreepers should be applied where instructed by

The number of anticreepers per rail will depend upon the phj-sical char-

acteristics of the track, and the amount and character of the traffic.

771. In the application of anticreepers care should be exercised to

use proper tools, to properly apply the anticreepers, and not to damage

any of their parts. The use of spikemauls, or heavy hammers, should

be discouraged.

Tie Plates

775. Tie plates should be used where directed by the

776. Shoulder tie plates, so punched that special joint plates are

unnecessary, should be used.
'

in . When applying tie plates care should be exercised to see that

the plates have a full even bearing on the ties, that the track is in cor-

rect gage before they are spiked to the tie and that the shoulder of

the plate rests against the base of the rail for the full width of the

plate. The shoulder of the plate must not be permitted to remain

under the base of the rail. Rough or crooked ties should be adzed when

necessary to give a level bearing and all old spike holes should be

plugged.

BALLAST

Cross-Section

780. The cross-section of the ballast should conform to the standard

plans.

Unloading

785. When unloading ballast care must be exercised to secure

proper disposition and avoid waste. If special ballast cars are not

available, hopper bottom cars should be used.
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Ballasting

790. It is not possible to maintain good riding track under heavj

traffic with insufficient ballast. The purpose of ballast is to provide a

uniform support for the track, distribute the weight of the trainload to

the roadbed, hold the track in position, and assist in the drainage.

791. Track must be kept in good line and surface while ballasting.

The ballast program should be so arranged, and the supply so regulated,

as to leave the least possible open track when the season closes. During
the progress of the ballasting, open track should be watched carefully

and protected with the prescribed slow signals, if necessary.

792. Where directed by the Division Engineer, preparatory to the

distribution of new ballast, all the old ballast and unsuitable material

will be removed to the bottom of the ties, for the full width of the

roadbed, the old ballast cleaned, and the unsuitable material used for

widening embankments or other purposes. At the same time, all ties

requiring renewal should be replaced and the ties properly spaced, if

necessary.

793. When the old ballast has been thoroughly cleaned, sufficient

new ballast should be unloaded to make the first raise, which is usually

made by shovel tamping the ties. When ballasting or surfacing track out

of face, both rails should be raised together. It is safer, especially where
traffic is heavy and fast, to raise both rails together, than to raise and
surface one rail, and then bring the other rail up to grade.

794. Foremen should be sure they are properly protected by slow

order, caution signs, or flag, or all of these, if necessary, when raising

track, and should, except in emergency, raise against the current of

traffic, where there is more than one track. A long easy runoff should

always be prepared ahead of fast passenger trains.

795. In gravel or broken stone ballast, it is recommended as good

practice to tamp the ties solid from 15 in. inside the rail out to the

ends. If possible, the end of the tie outside of the rail should be tamped

first and a train allowed to pass over before tamping on the inside of

the rail. The space under the r^il should be tamped well. The center

of the tie should not be tamped.

796. Where the track is electrically bonded, the ballast must be kept

at least 1 in. below the base of rail. At road crossings, platforms, etc..

where this is not practicable, the rails may be insulated by painting them

with an asphaltum or tar product, and good, clean stone mixed with the

same material may be used for at least one foot each side of the rails.

797. The following tools should be used : For broken stone or

furnace slag ballast : Shovel, tamping pick and stone fork. For gravel,

chats, chert or cinder ballast : Shovel, tamping pick or tamping bar.

798. Mechanical tie tampers have been developed, which are efficient

and economical, and these may be used for heavy main line work in any

kind of ballast.
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799. There are a number of devices and machines now being manu-
factured for use in cleaning ballast, and. any device which is efficient and

economical should be used.

LINE AND SURFACE

810. Good line and surface are the first essentials for good riding

track. If sufficient ballast is furnished at the proper time and properly

distributed, and tie renewals are kept up to date, the proper attention to

line and surface will insure good riding track.

811. As early in the spring as the weather and track conditions will

permit, the entire section should be gone over and smoothed up. At this

time special attention should be given to those portions of the section on

which no tie renewals or ballasting is expected to be done, during the

season, and this track put in 100 per cent, condition. Where tie renewals

are to be made, or ballasting is to be done, no unnecessary work should

be done, the aim being to keep these portions of the section sufficiently

smooth for safe and comfortable riding, until the work of renewing ties

or ballasting can be accomplished.

812. Where the track shows evidence of being badly out of line on

curves, and there is opportunity to do so, it is recommended that line

stakes be set by Engineers. But ordinarily the Section Foreman, as-

sisted, if necessary, by the Supervisor, can line the track very accurately

and secure practically perfect riding curves by the use of a string.

813. By using a string 62 ft. long, holding tlie ends against the gage

side of the high rail and measuring the distance from the middle of the

string to the gage of the rail, the approximate degree of curve can be

found—each inch of distance representing 1 deg. of curve.

814. When raising or surfacing track, Foremen must not trust to

their eyesight alone, but must use the track level boards and sighting

boards. Track level boards must be tested frequently.

815. When not surfacing out of face, as in case of picking up joints

or other low places, the general level of the track should not be disturbed.

Shimming

820. Wooden shims placed under the rails should be used to maintain

the proper surface of the track, when the surface is disturbed by the

action of frost, or when other conditions make tamping impracticable.

821. When shimming, the track level and track gage must always

be used.

822. Shimming should be done on top of the tie. No shimming

should be done under the tie, except in emergency and shims so placed

should be removed as soon as possible.

823. Shims must be the same thickness throughout, and not wedge

shaped. They must have an even bearing on the tie.



Rules and Or g a n i z a t i o n

824. Where shims are used the rails must be securely braced to

prevent spreading. Tie plates with one end placed against the outside

under the head of the rail, and the other end spiked to the tie make good

braces.

825. Section Foremen must watch track which has been shimmed

very closely, testing frequently with the gage and level board to make
sure that shims are in place and tight and that track does not get out of

gage or surface.

826. When the frost is leaving the track, shims must be changed

frequently replacing thick shims with thinner, until the necessity for

shims has passed. As soon as the frost is entirely out of the track, all

shims should be removed and the track surfaced, if necessary. Care

should be exercised, however, that track surfacing is not done before the

frost has all gone.

Gaging

830. Uniform gage is essential to good track and must be maintained.

831. The standard gage is 4 ft. Sj^ in. Curves of 8 deg. and under

should be standard gage. Gage should be widened %-'m. for each 2 deg.

or fraction thereof, over 8 deg., to a maximum of 4 ft. 9% i"- for tracks

of standard gage. Gage, including widening due to wear, should never

exceed 4 ft. 9>^ in.

832. The installation of frogs on the inside of curves is to be

avoided whenever practicable. Where this is unavoidable the gage of the

track at the frog should be standard.

833. Where track is lined and surfaced the gage should always be

checked and made standard at the same time. If the track is allowed

to remain out of line or out of surface for any length of time, bad

gage is very likely to result therefrom, and for this reason Foremen

should always check the gage and make any necessary corrections when
lining and surfacing the track.

834. Track gages should be checked frequently with a standard

gage to assure that all gages are correct. This may be done each year in

the winter months, and the gages should be painted a new standard color

each time tested.

Elevation of Curves and Easements at Ends of Same

840. The elevation on curves and the easements at the ends o[

same should be in accordance with the requirements and according to

prescribed standards.

841. Where the maximum speed allowed by timetable is higher

than the maximum standard elevation will safely permit, the speed should

be reduced accordingly. Signs should be placed at the beginning of each

curve where the speed must be reduced below the maximum allowed by

the timetable. The signs should show in plain figures the maximum
permissible speed.
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842. The maximum elevation on anj- curve must not exceed seven

and one-half inches. It should be remembered that speed is the principal

factor in elevation on curves, and that the degree is a secondary factor

only. Foremen should be cautioned not to carry too much elevation

where speed is slow, even if the curvature is sharp. Where there is

considerable freight traffic and passenger traffic is not so important, it

is advisable to keep the elevation low on the curves, and slow down the

passenger trains to meet the conditions.

843. Where possible, posts should be placed at the side of the track

for the guidance of Section Foremen. These posts, indicating the eleva-

tion in inches and fractions thereof, should be set at the beginning of

the easement; at the beginning and end of the regular curve, and at

(he end of the easement or point of the tangent. Posts should also be

set at the points of compound and at each end of easements, between

compound curves.

Frogs and Switches

850. The proper installation and maintenance of frogs and switches

is essential both for safety and economy.

851. It is especially important to keep the track in good line and

siu'face through frogs and switches, and Foremen must give these features

special attention.

852. Switches and frogs must Ite inspected frequently to see that

they are in proper working order, and that all nuts, bolts and other

fastenings are in place and properly tightened. Any broken or damaged
parts should be replaced promptly.

853. Switch points must fit closely and accurately to the stock rail,

which must be bent in accordance with the prescribed standards. When
renewing a switch point, the stock rail should also be renewed, if neces-

sary to secure a proper fit of the point. In like manner a new stock

rail should not be used with a worn point, as there is grave danger of

derailment, if the stock rail is higher than the switch point.

854. Frogs must be protected by guard rails, constructed and placed

in accordance with standard plans. The tops of the guard rails should

he level with the main running rails, and should be securely held in

place.

855. Guard rails should be so placed that the gage distance from
the frog point to the flangeway side of the guard rail will be at least

4 ft. 6^ in., and the distance between the flangeway sides of the wing

rail and guard rail shall not exceed 4 ft. 5 in.

856. Switch rod and connecting rod bolts must be equipped with

cotter pins. The bolts should be inserted with the nut on top for con-

venient inspection.

857. Switches must be kept free from obstructions at all times and

free from ice and snow in winter. The slide plates should be kept well

oiled.

858. Switch stands must be kept firmly spiked to the head-Mock

ties, must lie set plumb, and with the target square with the track.



590 Rules and Organization

859. Automatic switch stands should be inspected frequent!}' for

lost motion. They must be kept well oiled. Head-block ties must be

kept firmly tamped.

860. The switch stand should be placed, wherever possible, on the

side of the track where the connecting rod will be in tension when the

switch is set for the main track. The switch banners and lamps should

be placed on the right hand or engineer's side of the track approaching

facing point switches.

861. All switch stands and facing point switches on multiple tracks

and all main track switches on single track should be equipped with

switch lamps of approved design, which will show the proceed color

when the switch is set for the main track and the stop color when the

switch is open.

862. Unless otherwise provided for, the Section Foreman is re-

sponsible for the proper care and maintenance of switch stands and

lamps and must give these devices careful attention. Switch stands must

be kept tight on the head-blocks and adjusted to give the switch the

proper throw and to keep the points tightly against the rails, when the

switch is closed, either for the main track or the turnout.

863. Switch lamps must be kept clean, supplied with oil, properly

adjusted, and firmly placed on the switch stand, so they will not jar out

when the switch is used.

864. Main track switches, not interlocked, must be kept locked at

all times except when in actual use by trains, or when being inspected.

Foremen must report immediately main track switches found unlocked

or with the lock missing.

Switch Ties

870. Switch ties should be used for all permanent turnouts, cross-

overs and railroad crossings, and should conform to the standard speci-

fications for material, sizes and workmanship. They should be placed

in track in accordance with the standard plans.

871. For temporary work, track ties may be used, lapping them in

place of switch ties, but switch ties should be used for head-blocks and

for at least three or four ties under the frog and guard rails.

Track Signs and Posts

875. Track signs and posts must be provided and placed in accord-

ance with standard plans and special instructions.

876. Section Foremen must see that all track signs and posts are

in their proper places and are kept plumb, and that weeds and other

vegetation are not permitted to obstruct the view of same.

877. All track signs and posts, so far as possible, should be made
of metal or other suitable material which will not quickly deteriorate.

If made of metal, the posts of small signs can be made of old boiler

flues, which have been scrapped. All track signs and posts should be

kept painted.
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Road Crossings

880. Section Foremen are responsible on their respective sections

for the proper care and maintenance of public and private road crossings.

881. Road crossings should be constructed and maintained accord-

ing to standards, and conform to legal requirements. Plankless cross-

ings are more easily maintained and more satisfactory to travelers on

the highways. These are constructed of clean stone, of the smaller

sizes used for road construction, with a good asphaltum binder for the

top coat.

882. Road crossing signs, where required by law, must be maintained.

Such signs should be properly placed and kept clear of obstructions which

would interfere with the view of travelers on the highway. Where
possible, the permission of adjacent landowners should be secured, if

necessary, and all brush or trees, obscuring the view of approaching

trains, removed.

Track Tools

890. A sufficient number of the proper kind of tools, in serviceable

condition, is essential for economy and efficiency in the performance of

any kind of track work.

891. All track tools are furnished by and remain the property of

the Company.

892. Section and other Foremen in charge of men will be held

responsible for the proper care and use of tools. They must know
that they have at all times a sufficient supply, in serviceable condition.

They should see that tools are not lost or broken, and that, when not in

use, they are not left where they are liable to be struck by trains or derail

trains.

893. When not in use, all tools should be collected and properly

protected from the weather and from being stolen. Where it is not

practicable for Foremen to take all tools to the toolhouse each evening,

suitable tool boxes, equipped v/ith substantial locks, should be provided,

and all tools placed therein each night.

894. Labor saving devices and appliances should be used wherever

such use can be shown to be economical.

895. The use of heavy sections of rail makes the handling and
laying of such by hand, laborious and costly. Rail handling and laying

machines, or locomotive cranes, should be used for such w rrk where
available.

SIGNALS AND INTERLOCKING

(Any rule preceded fiy a number in parentheses is a rule of the Signal

Section, American Railway Association, of that number.)

Track Circuits

900, The track should be kept clean and ballast ^PPt free from rails.
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901. The track should be kept well drained, especially at road cross-

ings and station platforms.

902. In case of rainstorm, weak track circuits should be tested and
adjusted.

903. (510) Coils on track relay must not be connected in multiple

because if so connected the resistance of the relay is reduced seventy-five

(75) per cent, and the current greatly increased.

904. (511) When changing out a track relay, direction of current

llovv through relay contacts should not be changed, because if this is done
the circuits may not function properly.

905. (541) Bonding must be maintained in accordance with standard

drawing and specifications.

906. (539) Trunking and bootlegs must be kept in good order and
maintained according to standard drawing and specifications.

907. (540) Bootleg connections must be kept free from dirt and
ballast. Enough slack must be provided to take care of running rail, and
wires must be held down to prevent trains cutting them of¥.

908. When track circuits are fed from stoi^age or caustic soda bat-

tery, proper resistance must be maintained between the battery and the

rail.

909. (545) Channel pins must be driven in same direction as hole

is drilled. Single groove channel pins to be driven with the groove down;
double groove channel pins with the groove on the side.

910. Cases where excessive amount of sand is used, or ash pans are

cleaned on trunking or bootleg connections, should be reported.

911. Insulation in joints, switch rods and switch instruments should

not be allowed to war to deterioration.

912. Sufficient battery power should be maintained.

Line Circuits

913. (865) Wire joints shall be properly made; the wire shall be

thoroughly cleaned, properly twisted, soldered and taped in accordance

with drawing

and specification

914. (866) Switch circuit controllers shall properly shunt track or

break line circuits, or both, when the switch point is open more than

one-fourth (34) of an inch. They shall be securely fastened to the tie

and contacts shall be clean and free from resistance. Excessive lost

motion shall be taken up. Oil as specified by

shall be used to insure free action of moving parts.

915. (863) Line wire shall be supported by insulators. Broken in-

sulators shall be replaced, line wire properly tied in and undue slack in line

taken up.

916. (869) Lightning arresters shall be kept properly connected with

reference to line circuits and grounds. They shall be maintained in ac-

cordance with instructions from the Supervisor of Signals.

917. Dead wires on pol^ lines should be promptly removed and proper

report made, "*
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918. Proper slack wire should be provided in Irunking at base of

bootlegs.

919. (867) Shunt circuits at switches shall be so maintained that

there are no breaks, leaks or undue resistance.

920. Relays, locks, slots and motors mu>t be closch' observed at all

times to insure that there are no mechanical defects.

Signal Mechanisms

950. (851) Signal mechanism cases should be kept clean. No ma-

terials, tools or supplies shall be kept therein.

951. (79) Signal masts should be secureK; fastened to a sufficiently

large and rigid foundation, and should be kept vertical.

952. (80) N^o other than signal wires or attachments may be placed

on a signal mast.

953. (81) Ladders must be securely fastened to signal masts and

bridges; bases of ladders must be secured to suitable foundations.

954. (82) Signal blades and numbers must be kept clean and well

painted.

955. (83) Lenses and roundel; must be kept clean and bright.

Broken lenses and roundels must be replaced immediately.

956. (84) Lamp brackets must be so adjusted as to insure proper

alignment of lamp with respect to spectacle and track.

957. (77) All foundations must be rigid, level and in good line.

958. Wire wheels for wire connected signals must be properly lined

and run free in the frames.

959. (85) Cotter pins of the proper size must be in place in ever_v

hole, provided for that purpose, must be in good condition and properly

spread.

960. (86) Movable parts and threads must be kept clean and properly

lubricated, but care must be used to avoid excessive lubrication.

961. (87) Signal apparatus should be painted as often as required to

prevent deterioration. Paint must never be applied to the threads of

screw jaws, adjustable screws, etc., but these should be kept properly

lubricated. When painting pipe, care must be taken to see that the whole

surface is covered.

962. (88) Gaskets for relay boxes and other housings must be in

place and in good condition.

963. (859) Motor brushes and commutators shall be kept clean and

free from resistance at brush contacts. Brushes shall be properly adjusted

and shall have full surface bearing on commutators. Commutators shall

be treated in accordance with special instructions furnished by

964. (869) Lightning arresters shall be kept properly connected with

reference to line circuits and grounds. They shall be maintained in ac-

cordance with instructions from the Supervisor of Signals.

965. (854) Ventilation ports shall be protected by wire mesh.

966. (75) Rubber-covered wire must be protected from mechanical

injury. Insulation must not be punctured for test purposes.
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967. (74) As a permanent arrangement, joints must not be made
in rubber-covered wires underground or where they cross tracks.

968. (73) Avoid opening or short-circuiting circuits, or taking any
other action which may cause faihire of signals or other apparatus with

resultant train delays.

969. (76) Contacts of relays or other controlling devices must not

be bridged. Relays must not be turned over, nor any other action taken

which will endanger safety of trains.

970. (78) Standard clearances must be maintained.

Interlocking Plants

ICXK). (69) Except for the movement of trains, levers or other ap-

pliances of an interlocking plant should not be operated other than for

inspection or test, and then only after a thorough understanding with the

leverman.

1001. (67) In case of failure or damage which cannot be repaired

immediately and which will endanger trains, signals must be secured to

display their most restrictive indication until the dangerous condition is

corrected.

1002. (66) Before removing rails, switch points or frogs, signals

must be secured to display the most restrictive indication. The signals

must not be restored to regular working order until it is known that the

track is safe.

1003. (71) The locking of an interlocking machine must not be

changed nor removed from the machine without proper authority.

1004. (72) If the locking of an interlocking machine becomes dis-

arranged or broken, signals affected must be set to display their most

restrictive indication ; switches, etc., in the route affected must be spiked

until repairs are made. In all such cases the Supervisor of Signals and

Dispatcher must be notified by wire.

10D5. (68) If necessary to discontinue the use of any interlocking

signal, hand signals will be used, in accordance with the operating rules

governing same. The Supervisor of Signals and Dispatcher must be

notified immediately.

1006. All route locking must be kept sealed or locked.

1007. (1006) Interlocked switch, derail and frog points must be kept

so adjusted that they cannot be locked when one-quarter (%) inch rod is

placed between stock rail and points six (6) inches back from point.

There must be no excessive spring of the point or lever in either position.

When the point is open there must be at least four (4) inches between

the point and the stock rail.

1008. (1011) The plunger of a facing point lock should have at least

eight (8) inch stroke and when its lever is in the normal position the end

of the plunger should clear the lock rod one (1) inch. The end of the

plunger must have square edges.

1009. (1013) The signal must not clear nor circuit close when one-

quafter (}i) inch rod is placed between stock rail and point six (6)

inches back from point.



Rules and Organization 595

1010. (1014) The driving bar of a switch and lock movement must
have its full stroke so that it travels to the stop position both normal and
reverse.

1011. Time locks must be kept properly adjusted.

1012. Circuit controllers must be kept properly adjusted.

1013. Electric locks must be kept in good working order and con-

tacts properly adjusted.

1014. (1021) Detector bar should be placed on the high side of the

curve. This is necessary because when a train is passing over the curved

track the equipment is forced against the outside rail and if the detector

bar is installed on the inside rail it might be possible for it to rise and fall

without coming in contact with the wheels.

1015. (1022) Lifting type derails should be placed on the outside

rail for the same reason as given in the previous answer. If placed on the

inside rail it may be possible for a train to pass over the derail without

being derailed. Split point derails may be placed on either side.

1016. Shunt circuits must be maintained so that there are no breaks,

leaks or undue resistence.



Appendix C

Note—'The following form is to be used in place of form on page

619 of Manual, and forms on pages 617 and 618 to be omitted.

Daily Bridge Inspection Report

North and South Railroad

Division Bridge No.

Date

Condition of Stinioture

Deck

Strlnj;ers

Caps

Bents

Girder

Truss

Masonry

Paint

Repairs

Work Required to
Keep Structure
In Good Condition

Work Required to
Keep Structure
Safe

Note—Substitute in place of paragraph 25, page 616, of the Manual
the following:

25. Fonn 1110 of Committee XI, Records and Accounts, on page

510 of the Manual of 1921, covers periodical report of bridge inspection.

596



Appendix D

Iron and Steel Structures

1100. Timber for renewal of decks or other work should be unloaded

and piled as near the proposed work as possible and at a point which

is above high water. If it is necessary to leave material where it is liable

to be carried av/ay by high water, precautions should be taken at once to

anchor it with wire, cable or rope, to some permanent object.

1101. Worthless timber removed from decks of bridges or elsewhere

shall be disposed of in accordance with instructions. Material having a

salvage value shall be disposed of as instructed by proper authority.

1102. Tie and guard rail bolts, lag screws, loose rivets, pins and

boks shall be replaced or tightened.

1103. Rollers shall be kept in the proper position to insure free ex-

pansion and contraction ; where there is not sufficient room for proper

expansion, the span shall be raised and the rollers adjusted.

1104. All accumulations of dirt or other foreign matter shall be re-

moved as often as necessary to prevent deterioration of paint and con-

sequent rusting of metallic parts. The flanges of girders, stringers and

floor beams, struts and horizontal surfaces generally, are the points

where these accumulations most frequently occur. If necessary, the en-

tire bridge shall be gone over thoroughly and meml)ers swept clean.

1105. Tops of ties or guard rails showing rot should be adzed down

to sound, solid wood. All frayed or shredded wood on ties which have

])een cut or damaged by derailed wheels or dragging equipment should

be removed by adzing.

Wooden Structures

(Numbers in parentheses refer to rules of Committee VII, Wooden
Bridges and Structures.)

1125. Needed repairs should be made to a structure found in a dan-

gerous condition for traffic; no formal authority is necessary before

starting such emergency repairs.

1126. Worthless timber should be disposed of in accordance with

instructions. Material having a salvage value should be disposed of as

instructed by proper authority.

1127. Piles should be driven to firm bearing, but care should be

exercised not to overdrive and damage the pile.

1128. Where the character of the soil requires, the pile should be

sharpened or fitted with a metal shoe and the head of the pile protected

with an iron band or cap, if necessary.

1129. (16) Piles which are Injured in driving, or driven, out of

place, should either be pulled out or cut off and replaced with new piles.

1130. (14) Batter piles should be driven to the inclination shown by

the plans and shall require but slight bending before framing.

1131. Butts of all piles should be sawed off to one plane, and the

597
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projections outside of the caps trimmed or otherwise protected from the

elements. If treated piles are used the cut surface should be protected

with preservative.

1132. Framing must be accurately fitted. Blocking and shimming

must not be used in making joints.

1133. (17) Caps shall be sized and brought to a uniform thickness

and even bearing on piles or posts. The side with most sap shall be

placed downward.

1134. (23) Stringers shall be sized to a uniform depth at supports.

The edges with most sap shall be placed downward.

1135. (25) Ties shall be sized to a uniform thickness and shall be

placed with the rough side upward. They shall be spaced regularly and

out to even length and line, as called for on the plans.

1136. (26) Guard timbers shall be framed as called for on the plans,

laid to line and to uniform top surface. They shall be firmly fastened

to the ties as required.

1137. (6) For proper application of guard timbers to ties with lag

screws the holes in the guard timbers should be bored with auger bits

I's in. less in diameter and holes in ties ]/i in. less in diameter than the

nominal size of lag screw used.

1138. For proper application of guard timbers to ties with bolts, the

holes in both guard timbers and ties should be bored with auger bits t'c

in. greater in diameter than the nominal size of the bolt used.

1139. (27) Bulkheads should be of sufficient dimensions to keep the

embankment clear of the caps, stringers and ties, at the end bents of the

trestle. There shall be a space of not less than 2 in. between the back

of the end bent and the face of the bulkhead. The projecting ends of

the bulkhead shall be sawed off to conform to the slope of the embank-

ment, unless othei'wise specified.

1140. When replacing top portions of piles with posts the old piles

should be cut off where sound timber is found, if possible, below the sur-

face of the ground. Good joint should be made between the old pile and

the sill where entire bent is renewed and between the old pile and post

where single pile is replaced. The sill or post should be securely fastened

to the old pile. The posts should be drift bolted to the sill and where the

joint is made below the surface of the ground, fill should be made and

thoroughly tamped. Where conditions require, pile bents having one or

more posts should be properly braced.

1141. Pile butt cuttings must not be thrown in the stream channel

or left in position where they may later be carried down the stream by

flood water and cause drainage complaint.

Buildings

1150. Rubbish and inflammable material should not be allowed to ac-

cumulate in or around buildings or under platforms. The space under

buildings and platforms should be enclosed to prevent such deposit. Birds

nests, leaves, cinders, etc., should be removed from cornices, down spouts,

gutters, etc., as soon as discovered.
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1151. Systematic attention should be given to the maintenance of all

portions of buildings not easily accessible, such as roof trusses, rods,

cornices, under supports, gutters, down spouts, inside posts and braces

of coal sheds.

1152. Station platforms should be kept clean, free from rubbish,

snow and ice, and defects immediately repaired. Careful attention should

be given to their proper drainage.

1153. Apparatus for extinguishing fires should be kept in place and
at a location easily accessible from in or outside of building in good
working order at all times and properly protected from freezing.

1154. Small defects, such as broken glass, locks, wood work, etc.,

should receive prompt attention. Toilet facilities, water and sewer leads

should be maintained in good order. Attention should be given to sup-

plying durable hardware for all buildings.

1155. All heating appliances should be inspected in the Spring or

early Summer, so as to allow ample time to obtain repair parts and make
necessary repairs and all parts should be thoroughly tested after being

repaired.

1156. Ice houses should be placed in condition in time to receive

the season's supply. Doors, runways and ventilators, etc., kept in good
condition at all times.

1157. Alterations to existing buildings should be constructed in ac-

cordance with the standard plans and specifications except where local

building laws and regulations conflict.

1158. Before relocating buildings or platforms, or altering existing

ones, careful consideration should be given to possible changes in align-

ment or grade of tracks and public improvements.

1159. During the reconstruction or alterations of buildings, special

consideration should be given to the safety of the public.

1160. Leaky faucets and valves should receive prompt attention, as

they may damage other work and increase water expense.

Painting

(Numbers in parentheses refer to rules in Manual, "Specifications

for Erection of Railway Bridges," Committee XV.)

1200. Careful supervision must be given to all painting, and special

care exercised to obtain proper cleaning and application of first coat

of paint.

1201. (18) Before paint is applied, the surface must be cleaned of all

grease, dirt, oil, rosin, scales, blisters and paint which does not adhere

firmly.

1202. The first coat of paint should be applied as soon as possible

after cleaning. Large structures should be cleaned and painted in sec-

tions.

1203. (16) Painting shall be done only when the surface of the ma-
terial is perfectly dry. It shall not be done in wet or freezing weather

unless protected.
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1204. Paint must be thoroughlj' mixed befoi^e it is removed from the

container. If the paint contains lumps or paint skins, it should be strained

and thoroughly stirred before applying.

1205. Each coat of paint must be well brushed out to provide a uni-

form gloss and color and coats should be of sufficient thickness to properly

protect the material.

1206. Each coat of paint must be allowed to thoroughly dry before

applying another coat, and each coat must entirely cover previous coats.

1207. Where special paint or other protective coating is desirable,

llic proper authorities should be notified and authority requested for

its use.

1208. When painting steel structures, the date, kind of paint and
number of coats applied should be stenciled in plain characters on one

or more members where the characters can be easily seen.

1209. All machine finished surfaces of old steel stored for re-erection

(except abutting joints and base plates which are painted) must be

coated with white lead and tallow applied hot.

1210. At least once each year all exposed structural steel surfaces

showing sign of scaling paint or rust must be cleaned and painted.

1211. All steel structures exposed to brine, engine gases, etc., must
be frequently and carefully examined, and, when necessary, cleaned and
painted to protect the steel from corrosion.

1212. All unpainted surfaces of old steel structures which are not

to be scrapped immediately should be painted when the structure is dis-

mantled.

1213. When painting buildings, the date should be stenciled in plain

characters on one or more places on the building where the characters

can be easily found.

1214. Necessary repairs to buildings should be made before painting.

Repaired parts of painted wood work should be primed as soon as prac-

ticable after repairs are made and before a full surface coat of paint is

applied to the entire structure.

1215. New woodwork must have all knots and sap streaks covered

with thin shellac before priming. After priming all nail holes, cracks and

indentations must be neatly filled with putty and painted with one or

more coats of color.

1216. All private buildings erected on the right of way must be

painted by their owners with a prescribed standard color.

Water Service

—

Boilers and Steam Pumps

1225. Fire must be frequently cleared of clinkers, and ashes and soot

removed from flues. Ashes must not be allowed to accumulate beneath

the grate.

1226. Putting too much coal on fire will result in incomplete com-

bustion and black smoke and poor steaming effect. Carrying too thin a

fire will result in an uneven fire with too much air supply and poor

steaming effect,
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1227. To bank fire for liie night, clean the fire carefully, removing

all clinkers and bank fire well with wet slack coal.

1228. Boilers must be washed out once a week or oftener if in the

judgment of the Supervisor Water Service it is necessary. Foaming is

due to a dirty boiler and can be stopped by blowing down and filling with

fresh water. To blow down the boiler, first fill it to the top with water,

Uien blow down to one gage with not over 30 lbs. of steam.

1229. If it develops, when plant is operating, that no water appears

in the water glass the valve below water column should be opened. If

water then appears, the flow to the boiler can be increased; if not, fire

must be pulled and boiler cooled before turning any water into it. Where
more than one shift is in charge of the pumping plant, each oncoming

man should be notified by the man leaving of any defects.

1230. Should safety valve stick and steam gage show over-pressure,

draft doors should be closed and boiler allowed to cool oflf to pressure at

which valve is supposed to work before any repairs or adjustments of the

safety valve are attempted.

1231. In starting a steam pump, first open all cylinder cocks on steam

cylinder to let out condensed steam and fill the lubricator; then open

throttle valve a trifle to warm up cylinder and give the condensed steam

lime to run out of cylinder.

Oil Engines

1232. Attendant must be provided with a copy of and be governed

by the manufacturer's printed instructions for operating the particular

tj'pe of engine in his charge.

1233. To secure economical and satisfactory operation, engines must
be properly lubricated. Attendant must see that all moving parts are free

from dirt, properly oiled and work easily. Lubricating oil must be fluid

enough to be fed readily through the oiler. When oiler is being filled the

lubricating oil should be run through a fine mesh strainer inserted in a

funnel. The cover of the oiler should be in place at all times, except

when filling. The oiler should be drained occasionally and washed out

with gasoline. This applies also to the bearing oil cups.

1234. The machinery to be driven should be detached from the

engine until engine is in motion.

1235. Before starting see that tank contains fuel and that a supply

of cooling water is available. Thermometers are frequently provided

which show the temperature of the cooling water around the cylinder.

When running the thermometer should register 140 to 180 degrees Fahren-

heit. The most favorable temperature will be diflferent with different

fuels, and attendant should note the temperature at which operation is

best and attempt to keep it reasonably close to that figure. The tempera-

ture can be held at that point by regulating the supply of water to the

cylinder jacket by means of the valve provided for that purpose. The
pump, piping and water jacket of the engine must be drained when engine

is not in use to prevent freezing and cracking of cylinder.

1236. Fuel for nil engine should be strained at the time storage tank
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is filled. In some types of engines fuel is injected into cylinder through

a spray nozzle. Irregular operation may be caused by foreign matter in

the oil sticking in the spray nozzle or in the check valve in the injector

pump. The small hole in end of spray nozzle must be cleaned occasionally.

1237. If a loss of compression is noticed, piston should be inspected.

The piston rings should be free in their grooves. If they stick, the com-

pression or explosion will blow past them and the combustion will be

poor, due to poor compression. Any accumulation of carbon which tends

to stick to the rings should be washed out with gasoline.

1238. Hot bearings will result from friction due to tight bearings,

lack of lubrication and loose bearing causing bearings to pound hot.

1239. To correct a hot bearing, adjust bearing carefully to eliminate

unnecessary friction and pounding. The bearings should be properly

lubricated. Water may be used on the bearing to keep the heat below

the danger point until it has become properly seated. Excessive heat

will cause the bearing to expand and stick.

1240. Too much oil in the cylinder will result in a slow burning

mixture being formed which does not develop the power that a proper

explosive mixture does, causing incomplete combustion and formation of

carbon.

1241. Carbonization is chiefly due to insufiicient heat in the combus-

tion chamber and may be caused by an overloaded engine using more oil

than the heat from the combustion chamber can vaporize. It is important

to prevent carbonization that the piston rings are a perfect fit to the

cylinder walls, otherwise the gases may blow by the rings, causing them

to become fast in the grooves of the piston.

1242. When piston rings become stuck in grooves of the piston the

rings should be soaked with kerosene, loosened up and grooves carefully

cleaned.

1243. To reseat valves, grind with emery and oil by revolving valve

on seat until it will hold compression, carefully clean both valves and

seat before starting engine.

1244. Knocking may be caused by loose crank brasses, piston brasses

or bearings. Loose piston rings cause a knock in the cylinder which is

sometimes very hard to locate. Pre-ignition will also cause knocking in

the cylinder.

1245. Pre-ignition may be caused by an overload on the engine, by

ignition of carbon deposit on cylinder walls and head and by the cylinder

being too hot.

1246. The principal causes contributing to the rapid deterioration of

internal combustion engines are lack of proper lubrication and absence of

cooling water on the jacket.

Electric Motors

1247. Motor, control and pump should be inspected at least once

each week, at which time all parts should be thoroughly cleaned, and all

contacts carefully inspected to see that they make and break at proper time

and that contact surfaces are clean. All wearing parts should be well
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lubricated and special attention should be given to motor bearings. Build-

ing where motor is located should be kept clean. No papers or oily waste

should be allowed to collect in switch boxes or near motor or near any

electrical contact or wires.

1248. Waste must not be used around commutator or brushes, and

gasoline or sandpaper must not be used to clean commutator. If motor

sparks excessively the proper official should be notified.

1249. Motor should be watched carefully for overheating. The
commutator should not be allowed to become worn or grooved by the

brushes.

1250. Any displaced wire must be reported. No attachments should

be made to the wiring, as serious damage may be done to the equipment

and there is danger of personal injury. A fuse must never be replaced

with anything but a proper fuse. If one of a higher ampere rating is

used it may cause serious damage to the motor. The fuse is the electrical

safety valve and should no more be tampered with than a steam safety

valve. A test lamp should be used to find blown fuses, thus avoiding

chances of electric shocks. A gage should be applied to each alternating

current motor to test the space between motor and field poles. If gage

will not pass freely the bearings need immediate attention.

1251. On pump motors controlled from a distance, the remote con-

trol starter located in the pumphousc should be inspected and tested fre-

quently to see that it starts the motor properly. Any badly burned con-

tact should be reported.

1252. To start a direct current motor move the arm of starter

slowly over contacts from the "off" to the "on" position as the motor

comes up to speed.

1253. An alternating current motor is usually started with an auto-

starter, the lever of which is usually thrown first to the starting position

and held until motor has attained normal speed and then to the running

position.

1254. The commutators on a direct current motor should be cleaned

witii a rag moistened with signal oil, or kerosene.

1255. A fried or charred appearance of the insulations of the wind-

ings, especially the armature, indicates that the motor is overheated.

1256. The proper temperature of the motor is indicated when the

two field coils and armature are not too hot to be uncomfortable to the

hand after the motor has been running an hour.

1257. Motors should be lubricated once a month. Motors should

be lubricated by draining oil from the boxes, cleaning the boxes and refill-

ing with clean oil.

Water Softeners

1258. Directions for testing water and instructions on the operation

and care of the treating plant will be issued and must be kept posted in

the plant and strictly adhered to.

(Note—Definitions relating to Water Service may be found in the

Manual, pages 625 to 628. Questions and answers to be used in the

examination of employees in the Water Service Department may be

found in the Manual, pages 648 to 654.)



Appendix "E"

RULES FOR INSPECTION OF BUILDINGS

General

1. The inspection and maintenance of all buildings will be under the

direct supervision of (Title) , who will be responsible for

the proper upkeep.

2. The (Title) shall promptly inspect every building

in his territory at least once each year.

3. As many competent inspectors, who are familiar with general

building construction and maintenance and who have a knowledge of good

practice, as may be necessary to properly cover the territory will be as-

signed to this inspection under the direct supervision of the. . . . (Title) ....

4. These inspectors shall forward to the (Title) in

]
o^lPj?cate ( Qj^ ^i^g proper form provided, a report of each building or

structure inspected, stating in detail the condition found, covering, how-

ever, only parts of work requiring repairs or renewals. One of these

forms shall be forwarded for each building inspected, shall be complete

in itself, showing actual conditions found, regardless of previous reports.

Report shall be forwarded at the close of each day's inspection.

5. The (Title) shall examine these reports, and if

any defects of a serious nature are reported, take immediate steps to

make necessary repairs. After the (Title) examines the

reports he will send one copy to his superior officer, calling particular at-

tention to the serious defects, advising action taken for correction, and

also to the defects which are not serious but are sufficiently urgent or

important to warrant the attention of such officer.

6. The (Title) shall make a personal inspection of

each building or structure not less than once each year; shall examine

the inspection reports forwarded him by subordinates, keeping his im-

mediate superior officer promptly informed of any defects which require

attention. He shall make recommendations to his superior officer of the

work to be done to remedy conditions or to make permanent improve-

ments. He shall at regular intervals make report to his superior officer

on proper form covering results of Division Inspectors' reports, state

action taken to remedy defects or make recommendations to cover such

work. He shall frequently examine his card index to become familiar

with the condition of the buildings under his charge. He shall furnish

annually a report to his immediate superior officer, stating the condition

of each building and other structure on his territory.

7. The (Title) and his subordinates shall be thor-

oughly familiar with the condition of all buildings and structures under

their immediate charge.

8. At least once each year a general inspection shall be made by the

head of the department or his representative, who is directly responsible

for the maintenance of buildings and structures. From this inspection, a

604
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program of all work necessar.v during the ensuing year to keep the

building in safe, sanitary and presentable condition will be prepared.

Field. Inspection

9. Division Building Inspectors will report to and receive instructions

from (Title) In selecting inspectors, particular atten-

tion should be given to their judgment, previous experience and familiarity

with the buildings in the territory to which they are to be assigned.

10. It shall be the duty of the Division Building Inspector to inspect

all buildings and structures in his territory other than bridges, trestles

and track structures.

11. The Division Building Inspector shall at the close of each day

send to the (Title) a report on approved form in

dup icate i showing defects, if any, giving a clear description of the
( triplicate )

* . j. o &

defects in sufficient detail so that materials for correction may be ordered,

if the case be urgent. Every part of the structure must be examined

from foundation to roof, inclusive. Special attention should be given to

the inspection of foundations and roofs, to heating and plumbing appli-

ances and such facilities as may through lack of proper upkeep cause ac-

cidents, loss in time or money or serious inconvenience to the public. In

the event that the entire structure is found in good condition, a check

mark on the report in space provided for the purpose is all that will be

required and no details need be given. Each report shall cover only a

single structure and shall be filled in on the form as soon as the inspection

is completed. •

12. Careful inspection shall be made of the steel roof construction

in all locations where soft coal gas is prevalent as in engine houses, boiler

and smith shops, train sheds, etc.

Records

13. The (Title) upon receiving reports frum the

Division Building Inspector, after carefully examining same shall enter

the information on a card index file. This index file should have guide

cards for each location and class of structure and sufficient data cards

back of each guide on which to copy essential information from the

Division Inspector's reports.

14. The location guide card (Form 3) should show "Location or

Milepost," Division \"aluation Section and number.

15. The guide cards for various classes of buildings (Form 4) should

be of dififerent colors, for "Stations and Office Buildings," "Roadway

Buildings," "Shops and Engine Houses," etc.

16. The inspection data cards (Form 5) should show the name of

building, location, number, date erected, general dimensions, character of

construction (i. e., frame, brick or concrete, etc.) and should have suf-

ticient space in which to write the important facts shown on the inspection

forms
;
one or more cards being used for a building as the case may re-

quire.
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Division Building Inspector's Report

Form 1

North and South Railroad

Division .... Location of M. P Val. Sec
Building Used as Date Built
General Condition of Building :

Good Fair Bad
Note—If condition is good, place check mark at

left of item.



Rules and Organization 607

Periodical Building Inspection Report

North and South Railroad

Division

Building Inspection Rkport for Period Ending

Korm 2

Biiildiog Location ]nvp«cled Ck'n-J,

AcUon Taken

i: Recoramcnded

Date

(Titie)

Note—This report to be prepared

and to include all buildings and structures inspected by

Building Inspector during
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Location Guide Card
Form 3

Division
.

Location
.

Valuation Section.

Number

Class of Building Guide Card
Form 4

/ V
Division

Location

Valuation Section.

Number

(To be of different colors for Stations and Office

r.nildings, Koadway Structures, Fuel Stations, Shops
and Engine Houses.)

Inspection Data Card
Form 5

.Date Built

wide X long Brick— Frame — Concrete .

(To show Location, Insurance No., Date Built,

General Dimensions, Character of Construction and
luspcrlion Data.)
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Forms

17. Attached are cuts of forms recommended for use of:

(1) Division Building Inspector.

(2) (Title) periodical report to his superior officer.

(3) Card record in (Title) office.

(4) Card record in (Title) office.

(5) Card record in (Title) office.

18. The forms for Division Building Inspector's use should be

printed in books of 100 or more leaves, each perforated with carbonized

back, with stiff cardboard or linen backs of a size not exceeding 4^ in.

by tYz in.

19. The forms for card index in (Title) office

should be similar to samples of any standard manufacture.

20. The (Title) periodical report of building in-

spection to his superior officer should preferably be correspondence size

with no ruled cross lines.

RULES FOR HANDLING EXPLOSIVES, SCRAP AND REFUSE
MATERIAL

Scrap and Refuse

1. Worn-out and unserviceable tools must be turned into the Stores

Department, according to instructions.

2. Salvageable scrap will be picked up and stored at designated points

for disposition.

3. Track ties, head blocks and switch ties removed should be piled

adjacent to the track and culled before final disposition.

4. Material and rubbish from repairs of bridges, buildings, trestles,

culverts, telegraph lines, fences, etc., must be cleaned up as soon as the

work is cornpleted. Material of a usable nature must be placed in a con-

venient pile for loading. If rubbish is burned see that the fire is at a

safe distance from all structures.

5. Material piled for inspection or loading must be placed at a safe

distance from the track.

6. Rubbish and waste from station grounds, buildings and freight

houses which cannot be burned should be buried or otherwise disposed

of as directed.

7. In burning refuse when incinerators are not available the fire must

not be left unattended or started unless sufficient force is at hand for

keeping it under control. The fire must be put out before leaving.

Explosives—Dynamite

1. Danger signs must be conspicuously placed on all buildings and

magazines in which explosives are stored. The Supervisor must be

familiar with the state and federal laws and local regulations covering

the transportation and storage of explosives. He must see that these

requirements are understood and obeyed by the employee delegated to

handle the explosive to be used.
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2. Dynamite, powder and other explosives shall be stored in fireproof

magazines located at a safe distance from the company buildings, build-

ings and property of others, in accordance with the law, and where they

are not liable to be interfered with.

3. The suppi}' in storage should be kept at the minimum for the

requirements and be removed in small quantities daily as needed.

4. Fusees and caps must in no case be stored in the same building

with explosives.

5. No man should be assigned to the handling of these explosives

who is not able to satisfy the Supervisor of his qualifications and previous

experience in their use.

6. Employees shall not strike or light matches while handling ex-

plosives. An employee shall not carry a lighted candle or other fire while

handling dynamite or other explosive supplies. No explosives may be

brought within five feet of any lantern or enclosed fire.

7. Under no circumstances may an employee permit dynamite, detona-

tors or other explosives he may be handling to be placed near a fire or

within range of flying sparks even though the explosive is packed in a

strong tight box.

8. When frozen, dynamite may fail to explode or explode with little

force, and in either case a whole or part of the charge may be left in the

"bore" hole or mixed with broken rock or dirt. Such dynamite is liable

to explode if struck with a shovel or other tool and cause personal injury

or loss of life.

9. Dynamite is likely to freeze when its temperatui'e falls below
50° Fahr. and dj^namite of such temperature must be considered as frozen

and thawed out before using.

10. Dynamite may be thawed out by using an approved kettle or

by placing it in a tight box and burying it in fresh manure.

11. In thawing dynamite with an approved kettle: First, fill the

water compartment with water of such temperature that it will not be

higher than 100° Fahr. when the dynamite is put in the compartment
provided for it. Second, place the dynamite in the compartment provided

for it after ascertaining that the compartment is clean and dry.

Do not place dynamite in the kettle when the temperature of the

water is above 100° Fahr.

Do not place the thawing kettle near a lighted lantern or a fire of

any kind.

Inflammable Oils

, 12. All gasolines evaporate rapidly in hot weather, but even in the

coldest weather, gasoline gives off inflammable vapors in sufficient amount
to ignite readily. This vapor is heavier than air and tends to form a

layer along the ground and only mixes slowly with the air.

13. Gasoline and other similar fuels for use in pumping plants and
motor cars, etc., must be kept in tanks buried in the ground and properly

ventilated. These tanks must never be filled by open lamp or torch light.

Lighted matches, pipes or cigarettes must be kept away from these tanks.



Rules and Organization 611

14. Oil-soaked rags or waste often cause spontaneous combustion.

Do not allow these to accumulate.

Fusees, torpedoes or matches must be kept or carried only in con-

tainers provided for their protection.

15. Do not use water on an oil fire. Smother if possible with dry

earth, steam or wet blankets.

16. In case of wrecks involving tank cars of inflammable oils the sec-

tion foreman should be specially careful to :

(a) Police the location.

(b) Cause the removal or prevent the approach of all lights or
fires other than closed electric lights.

(c) Keep ail unauthorized persons away.

RULES GOVERNING ACCIDENTS AND FIRST AID TO THE
INJURED

General

1. Wlien an accident has occurred the most important point is that

someone must take upon himself the direction of affairs. If you are

the emploj-ee of highest rank on the ground, take command at once.

2. Immediately send a reliable person to get in touch with the nearest

Company's surgeon. Should the need of surgical aid be very urgent,

summon any surgeon who can arrive the quickest, at the same time notify-

ing the Company's surgeon.

3. In the meanwhile, designate those who are to minister to the in-

jured, selecting men you know to be best qualified.

4. Spectators will crowd around, depriving the injured man of air

and hindering you with their advice and comments. Make them stand

back at a distance, well out of the way.

5. Do not permit whisky or other alcoholic liquor to be given the

patient while under your direction.

6. If local fire department is available material assistance can be

rendered by them if called. Do not hesitate to call on them for aid.

Accidents

1. All telegraphic calls for surgeons will have precedence over all

xjther business, except train orders.

2. In cases of injuries to passengers or employees requiring surgical

aid, the surgeon of the Company who can reach the point the quickest must

be immediately called by the officer in charge, and the case put in his

exclusive control. If impossible to secure immediate attendance of Com-
pany's surgeon, other surgical aid should be promptly secured to attend

until the arrival of the Company's surgeon. Upon arrival of Company's

surgeon, he shall assume charge of the situation, making proper arrange-

ments with the surgeon already in attendance for continuance, or discon-

tinuance, of services.

3. When a number of persons are injured, the services of competent

surgeons in the vicinity should at once be secured and every attention

given the wounded. Company's surgeons must be immediately notified,

giving number of persons injured, and what probably will be required for

their relief.
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4. The Company will not be responsible for the employment of

other surgeons than those above named, and no obligation of any kind,

beyond the services required while awaiting the arrival of the Company's
surgeon, or subsequently arranged by him, must be assumed for the Com-
pany.

5. The officer in charge will arrange to have the injured persons

removed from the scene of the accident as promptly as possible, providing

an ambulance or other conveyance, and sending a man or men with the

injured persons, when necessary; any expense incurred to be -billed direct

to the Company, or paid by the person in charge, who will present a
statement of same and receive voucher.

6. No important surgical operation should be performed previous

to the arrival of Company's surgeon, except such as may be required for

the immediate safety of the patient.

7. While the Company's surgeons will be assigned to duty within

prescribed limits, they will be expected to go out of such limits whenever
required.

8. Employees will be expected, whenever able, to visit the Company
surgeon's office for treatment, except where their residence is remote
therefrom.

9. Emergency cases, directions for the use of which are contained

therein, will be carried on all trains and at all important shops and sta-

tions.

10. Employees who witness or have any knowledge whatever of

an accident, should refrain from giving information to the injured person

or anyone else except the Company's officers and claim agents, unless

legally required. Persons seeking information should be referred to the

Claim Agent or other official of the Company.

11. It is the desire of the Company that all statements in reference

to personal injury accidents should be as full as possible and that all

facts should be stated, whether favorable or unfavorable, to the injured

person, the Company or its employees.

FIRST AID TO THE INJURED.

Shock

1. After a painful injury, the person will be greatly prostrated

—

more or less dazed; his face pale and covered with cold sweat; pulse

and breathing weak. He is suffering from shock, which will be severe

in proportion to the severity of the injury. The best thing to give him
is a half or a whole cup of strong black coffee or tea, or even hot water

slowly swallowed. Lay him flat on his back with head low. The coldness

of his body-surface indicates that all blood is driven to the internal or-

gans. You must return it to the natural channels. Wrap him in warm
blankets. Apply bottles filled with hot water, or heated bricks, everywhere

about his body and limbs, taking care that 3^ou do not burn hii skin.
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Examination

2. In order to relieve the suffering of an injured person, you will

first have to ascertain the extent of his injury. It may be found necessary

to remove some portion of the clothing, which often cannot be done in

the usual way, because the slightest movement of the bod)' would greatly

increase suffering. With your pocket knife cut off the trousers, coat and

shirt by ripping up the seams, but the underclothing must be cut or torn

off the easiest way, and likewise the shoes, when a foot is badly crushed.

You will generally find a bleeding wound that will call for first attention.

Hemmorrhage or Bleeding

3. Do not forget that exposure of the wound to the air, especially

if, at the same time, you elevate the injured part as high as you can get

it, is all that is necessary to stop bleeding in a large majority of cases.

Pressure of a firm bandage directly upon the bleeding point should also

be tried.

4. Should these means fail to stop the bleeding after several minutes'

trial, >ou will have to make pressure upon the blood-vessels through

which the flow is coming toward the wound. The blood flows from the

heart, through the vessels, precisely as water flows from the hydrant

through your garden hose. If the water is streaming through a break

in the hose, the escape can be stopped by pressure on the hose between the

break and the hydrant. In the same way you can stop bleeding from a

wound, by making pressure on the blood vessels somewhere between the

bleeding point and the heart.

5. In the arm and leg the vessels are buried among the muscles,

hence to bring pressure to bear upon them you will have to tie a strong

bandage, a handkerchief, rope, strap or similar article tightly around the

limb. An article thus employed is called a "constrictor," because it con-

stricts, or squeezes close together, all the parts within its embrace.

6. Above the elbow and above the knee there is one bone. The

blood vessels lie close to this single bone, and 3"0u can compress them

with ease between your constrictor and the bone. Below the elbow and

below the knee there are two bones, some of the vessels are placed between

the two bones. When you wish to stop bleeding in arm or hand injuries,

tie the constrictor high on the arm, close to the shoulder, and in leg or

foot injuries, tie it high on the thigh close to the groin. In these situations

the vessels lie nearer to the surface than in other parts of the limbs, and

are therefore more easily compressed.

7. It will often be sufficient merely to tighten a strong handkerchief

around the lightly clothed limb. If this does not succeed, tie the con-

strictor loosely around the limb, passing a piece of broom handle or stout

stick through the loop, and twist it slowly till the bleeding ceases. If this

tears or bruises the skin, concentrate the pressure at one point, namely,

directly upon the vessels. The course of the vessels in the limbs is easy

to remember. In the upper arm they follow a line from the middle of the

armpit to the middle of the band of the elbow; and in the upper leg,

from the middle of the groin to the inner side of the knee joint.
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8. First lay bare the limb; then take a small, hard object, a cork,

spool, stone; wrap it in cotton or a soft handkerchief to protect the

skin, and place it under the constrictor by twisting the stick. The mo-
ment bleeding ceases, discontinue the twisting. The stick can be kept

in position by looping a bandage around one end of it, and tying the

two ends of the bandage on the opposite side of the limb.

9. Keep the constrictor just tight enough to stop the bleeding, and

no tighter. The pressure should be released every half hour. Should

bleeding recommence, quickly replace the constrictor, but it may be laid

aside, if bleeding has ceased.

Wounds

10. To avoid introducing germs, do not wash a wound or allow

your hand or the hand of the injured man to touch any part of it. If

germs can be kept out the wound will heal quickly and naturally.

11. To protect wounds from further injury, apply a dressing, but do

not put a cud of tobacco, or waste, or cobwebs, or a soiled handkerchief

upon it. Go to your Emergency Box, where you will find, in clean and

sterile condition, everything you will need in emergencies. A pad of

gauze (called a compress) should always be laid directly upon the wound,

taking care not to touch with your hands the surface next to the wound,

upon this place a layer of cotton and hold in place by a bandage wound
above the limb.

Burns

12. The sufifering caused by a burn is increased bj' exposure of the

burned surface to the air. The white lead used by painters, when brushed

over small burns, has been found to give immediate relief. The most

convenient remedy for burns is common baking soda, a package of which

is in every emergency case. For use on small burns, make the soda into

a paste with water, and spread on in a thick coat. When the burn

involves a large area of skin it is better to dissolve the entire package

(54 lb.) in half a gallon of water. Take enough triangular bandages

from your emergency case, or clean linen from a Pullman car, or from

the caboose, soak in the solution and wrap about the burned area. This

dressing should be held in position with bandages, and both bandages and

dressing be kept wet by frequent liberal sprinkling with the solution.

Broken Bones—Fractures .

13. A simple fracture is one in which the broken bone does not

communicate with an open wound in the skin. A compound fracture

is one in which the broken bone does communicate with an open wound
in the skin.

14. Ordinarily, a simple fracture need cause no alarm. It may go

untended for some hours without serious risk to the patient. If the

surgeon is expected to arrive within a reasonable time, make the injured

person as comfortable as possible, supporting the broken limb upon a

pillow, folded coat or other suitable soft pad.
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15. If it should be necessary to take the patient from the scene of

the accident, do not attempt to move him until the broken limb has

been tightly secured by splints. The reason for this is that the ends of

the bone at the break are often sharp and, if roughly handled, they will

push their way through the flesh and protrude outside through the skin.

16. Before applying splints it will greatly add to the comfort of a

patient with a simple fracture if you gently draw the injured limb into

its natural position, always determining the natural position by comparing

the injured limb with the opposite side. But when the injury is a com-

pound fracture, if the injured limb is doubled back under the body or

otherwise bent out of line, draw it gently into a straight position, but

make no efifort to restore its natural shape. Dress the flesh wound
before putting on splints.

Eye Injuries

17. When you get something in your eye that has fastened itself to

the eye-ball, do not pick at it yourself or allow others to do so. Go to

the doctor. The use of a tooth-pick, lead pencil or pocket knife is ob-

jectionable. Such things are usually unclean and almost certain to convey

germs into the injured eye and cause inflammation.

18. By gently turning the lid over a lead pencil you can often see the

foreign body; or it may have lodged and not adhered to the eye-ball. In

these instances you can safely try to remove it. Around the end of a

match wrap a bit of clean cotton, or the edge of a soft handkerchief.

Brush this lightly over the foreign body several times. If you do not

quickly dislodge it you will not be justified in continuing your efforts.

19. A doctor should be consulted when your eye is inflamed or pain-

ful from even a slight injury.

20. When a severe injury is received, as, for instance, laceration of

the eye-ball, the injured man must be taken to a surgeon immediately.

Cover the eye with absorbent cotton or soft rags soaked in cold water and

fasten in place with a bandage around the head. Do not make the

bandage too tight, and keep the dressing wet with cold water until the

patient reaches the doctor.

Electric Shock

21. While attempting to rescue a person injured from a powerful

electric current, do not touch his body if he is still in contact with the

live wire or third rail, because you will receive in your own body the

full force of the current.

22. As rubber is a non-conductor, rubber gloves will give protection;

or a rubber coat wrapped about the hands. But these things are not

often to be had quickly, and quick action is imperative.

23. Try to push the wire away, using a dry stick or board. If you

can get hold of the coat tails or other loose portion of the clothing pull

the injured man by grasping them, provided they are not wet. The cur-

rent may be broken by cutting a live wire, using a hatchet with a dry

wooden handle.
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24. Electric shock from powerful currents is very often instantly

fatal, but if it is impossible to tell in any case that life is certainly ex-

tinct, an attempt should always be made to save the life of the patient

by prompt action. A doctor should be summoned with the greatest

urgency, but do not waste time waiting for him, as the minutes and
seconds are precious.

25. Electric shock kills by paralyzing the breathing apparatus. The
injured person has lost the power of drawing in and expelling air from
his lungs. The object of your efforts is to do this for him, by putting

his chest through the movements imitating breathing. The best method
of practicing artificial respiration, or breathing, is as follows

:

Artificial Respiration

26. The patient is laid on the ground face down. One arm should

be bent so that the forehead rests on it. The face must be turned to one

side so that the air can pass into the nose and mouth. Kneeling astride

the body, place the palms of your hands across the small of the patient's

back, with the thumbs nearly together. By bending your body forward

and allowing its weight to fall on your wrists, you squeeze his chest

into smaller size and expel the air from the lungs. Now release the

pressure and the chest will naturally return to its normal size, and air

again enters the lungs. Go through this motion about twelve to fourteen

times a minute. To carry on artificial respiration is extremely laborious.

The services of several persons are required to relieve one another by

turns, and efforts should be kept up for at least an hour and a half, as

persons apparently lifeless have been revived after long-continued labor.

Drowning—Suffocation

27. Persons who have been rescued after more or less prolonged

submersion in water, and those who have been overcome by gases as in

a railroad tunnel, are precisely in the condition resulting from powerful

electric shocks. They are suffocated, but the power of breathing may be

only temporarily suspended. The only hope of reviving them is by

artificial respiration, which should always be attempted and persisted in

for two hours.

Sunstroke and Heat Exhaustion

28. Sunstroke and heat exhaustion are caused by long-continued

hard labor in the summer sun or in close, hot shops. It is of importance

to be able to know which of the two conditions has been produced, be-

cause what would properly do for the aid of one would be harmful for

the other.

29. When a person receives a sunstroke, he falls unconscious. His

face is red, breathing noisy, pulse weak, skin burning to the touch.

30. When overcome by heat exhaustion, the person is simply dazed;

the skin pale, cool and moist.

31. Note the two sets of symptoms are exactly opposite.

32. In sunstroke the heat of the body must be reduced as quickly

as possible. Put the patient in a cool place and apply ice, or cloths wrung

out in cold water, to his head and along his spine.
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33. In heat exhaustion keep the patient quiet and give him the as-

sistance advised under "SHOCK,'' namely, hot tea, coffee or water, and

apply bottles of hot water to his body. In either case, get the person

into a doctor's care as quickly as possible.

Emergency Cases

34. Surgeons speak of dressing material as being clean or as being

dirty; there is no middle ground.

35. The words clean, sterile, antiseptic, in the surgical sense, have

the same meaning. A clean dressing is one in which the germs have been

destroyed by some means, generally by exposure to intense heat, or to the

action of strong chemicals, as bi-chloride of mercury. After being

sterilized the dressing is enclosed in an airtight covering to keep the

germs from it, until wanted for use. Sterile dressings are the only kind

that should be applied to wounds.

36. Examine your Emergency Case frequently to satisfy yourself

that the supplies are unbroken. If any of the articles are missing, fill

the deficiency at once, following the directions pasted inside of the lid.

37. It is a good practice also to familiarize yourself with every

separate article in the case, and the use it may be put to.

Splints

38. The commonest form of splint consists of two thin, flat boards

between which the injured part is securely fastened. But as railroad

accidents often happen in out-of-the-way places, where choice of materials

cannot be had, it will be necessary to use anything that can be made
to answer the purpose of splints. Umbrellas have been used, and canes,

barrel staves, fence pickets, pillows, bed clothes, etc. Whatever you
select must be long enough to cover the joint above and below the seat

of fracture, and if wooden splints are used they must be well padded to

protect the skin against chafing and bruising. If the person is lightly

clad, put on the splint outside of the clothing.

Stretchers

39. A stretcher is provided by the Company in every shop, on every

baggage car and in the care of many station agents. A list of the latter

is printed in the time-table.

40. When it is necessary to move a person from the place of accident

to a hospital or to his home, or elsewhere, and a Company stretcher

cannot be produced, one can be constructed for the occasion in the fol-

lowing manner

:

41. The sleeves of two coats are turned wrong side out and the

coats are spread on the ground and their lower edges touching. A pole

is then passed through the sleeves on each side. The coats are then

buttoned up with the buttoned side turned down. A piece of wood should

then be placed across the poles as a head rest.
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42. The blanket stretcher is made as follows : Two strong poles

should be cut to the proper length—narrow fence rails, limbs of trees, or

small saplings will answer. A blanket is then placed on the ground and

the poles rolled from each side in the edges of the blanket until the

portion remaining unrolled is of sufficient width for a stretcher bed.

This stretcher may be made more secure by wrapping cords about the

portion of the blanket surrounding the poles, and the cords passed through

holes made in the blanket near the poles. Two sticks or pieces of board

may be fastened at either end to hold the stretcher ends apart. Many
other things, easily procured, may be used for stretchers in case of neces-

sity. Such things are doors, window-shutters, boards, mats, etc.
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Comuiittce.
To the American Raikvay Engineering Association:

Your Committee respectfully presents herewith report, covering the

following subjects:

(1) Revision of the Manual (Appendix A).

(2) Specifications for bituminous crossings; substitutes for wooden
crossing planks (Appendix B).

(3) Highway grade crossing separation (Appendix C).

(4) Economy of steel, wood, and concrete fence posts (Appendix D).

(5) Plans for concrete corner and end fence posts.

On Subject S considerable information has been collected, but there

is such great variation in the method of bracing fence panels, where

concrete posts are used, that the Committee wishes to give it further con-

sideration.

Action Recommended

1. That the changes in the jNIanual as recommended in Appendix A
be adopted.

2. That the specification for bituminous crossings and matter relat-

ing to substitutes for wood crossing plank in Appendix B be received as

information.

3. That the matter pertaining to highway grade crossing separation

in Appendix C be received as information.

4. That the matter pertaining to economy of wood, steel, and con-

crete fence posts be received as information and the subject discontinued.

Recommendations for Future Work

1. Revision of the Manual.

2. Study and report on the various substitutes for wooden crossing

planks for highway crossings and city streets and prepare specifications

for bituminous crossings.

3. Study and report on the elimination of highway grade crossings.

4. Study and report on methods of apportioning cost of street and

highway improvements adjacent and parallel to railroad rights-of-way.

5. Study and report on plans for end, corner and gate posts of con-

crete and a method of bracing the same.

6. Study and report on improved methods of preventing corrosion

of fence wire.

7. Recommend an outline of work for the ensuing year.

Respectfully submitted.

The Committee on Signs, Fences and Crossings,

By Maro Johnson, Chairman.

Bulletin 264, February, 1924.
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SIMPLIFIED PRACTICE—WOVEN WIRE FENCING

As most members of the A.R.E.A. know, Mr. Herbert Hoover,

through the Department of Commerce of the United States, has been

endeavoring to bring about a reduction in waste in various industries.

During the past year, action along this line has been taken with respect

lo the manufacture of woven wire fencing.

A survey showed 552 styles of fencing manufactured and 2,072 sizes

of packages marketed. At a conference called by the Department of

Commerce and held in July, 1923, at which fence manufacturers, selling

agencies and various consuming organizations were represented, the num-

ber of styles of fencing to be manufactured, effective January 1, 1924,

was reduced to 69, and the sizes of packages to 138.

Railroad interests were not advised of this conference at the time,

and it will be noted from the tables appended that two of the styles

appearing in the Manual are not included. Your Committee has been

assured, however, by two of the largest fence manufacturers that fencing

heretofore manufactured for railroad use will still be available.

Sizes and Varieties of Woven Wire Fencing to be Manufactured,

Effective January 1st, 1924

Table 1

—

Field Fence

Style
'

11-55, 10-47, 9-39, 8-32, 7-26.

9-49, 8-45, 6-35

7-26,8-32

Top 2



Appendix A

(1) REVISION OF THE MANUAL

L. B. Curtiss, Chairman, Sub-Committee; G. N. Edmondson, Maro

John,son, T. E. Rust

Spacing of Anchor Posts in Wire Fences

The Specifications for Right-of-Way Fences on page 438 of the

Manual do not contain an instruction for the spacing of Anchor Posts.

At the suggestion of the Committee on Outline of Work this matter has

been given consideration.

A questionnaire was sent to about forty-five railroads to determine

their practice. Thirty-one replies were received. Of this number only

ten roads had specifications which provided for the maximum spacing of

anchor posts; the others indicated their general practice. Many of the

replies indicated that the spacing of anchor posts is a subject that needs

little consideration, as there are ordinarily a sufificient number of openings

for public and private crossings with gate posts to provide anchorage.

The average maximum spacing used is about 1,000 ft., but several of the

larger roads use from 1,200 to 1,500 ft.

The proper spacing of anchor posts is dependent upon the character

of the soil, type and length of posts, climatic conditions, etc., but assuming

average normal conditions as a standard, it is recommended that the fol-

lowing paragraph be inserted at the end of Section 15 on page 440 of

the Manual:

"In long runs of fence, Anchor Posts shall be spaced not more

than one-quarter mile apart."

Strength of Fence Wire

Of thirty-one roads replying to a questionnaire on this subject, only

four have specifications which give the ultimate tensile strength of wire.

These vary from 1,400 to 2,200 lb. for No. 9 wire. The various classes

of standard fence as given in the Manual contain No. 7 and No. 9 wire,

while No. 12^/2 is used for barbed wire.

The Washburn & Moen gage, which is the same as the American

Steel & Wire and Roebling, is generally recognized as the standard wire

gage. Wires of the above gages have the following diameters and areas

:

Gage



622 Signs, Fences and Crossings

The ultimate strength of steel wire is given by authorities as varying

from 90,000 to 100,000 lb. per sq. in. Applying the smaller value to the

above wires gives an ultimate tensile strength of 2,214 lb. for No. 7 gage

wire, 1,554 lb. for No. 9 gage, and 686 lb. for No. 12J^ gage. Line wire

should be strong enough to resist the heavy strains of stretching, yet

soft enough to permit splices to be made without breaking it. Stay wire

should be somewhat softer than line wire for ease in bending about

the line wire.

The Committee believes that the above values will be satisfactory

and recommends that the following paragraph be inserted at the end

of Section 10, on page 440 of the Manual

:

"Wire for fencing shall have minimum ultimate tensile

strength as follows:

Line wire No. 7 gage 2,200 lb.

Line wire No. 9 gage 1,500 lb.

Line wire No. 12J^ gage 700 lb.

Stay wire No. 9 gage 1,1001b."

Specifications for Highway Grade Crossings

Last year this Committee presented, and the Convention adopted for

publication in the Manual, specifications giving grades and dimensions

for highway grade crossings. The Committee now recommends the elim-

ination of the words "where the topography is favorable" from the first

line of Section 2, as these words so weaken the section as to give it little

effect. It is where the topography is unfavorable that the construction de-

scribed in this section is most needed. As amended it will read

:

"The grade of the surface of the highway should be level

with the top of the near rail for a distance of 1 ft. outside there-

of ; should be 3 in. lower 10 ft. outside of the rail, and should be

not more than 3 in. higher nor 9 in. lower than the top of the

rail at points 30 ft. from it, measured at right angles thereto.

The grade beyond these 30- ft. points should not exceed that which

prevails in the section of the country for highways of the class

under consideration."



Appendix B

(2) SPECIFICATIONS FOR BITUMINOUS CROSSINGS

Arthur Anderson, Chairman, Sub-Committee; F. D. Batchellor, S. C.

Jump, G. H. Smith, W. C. Swartout

Bituminous crossings maj' be constructed by using either a bitumen

that requires heating, or one that does not. The majority of bituminous

crossings now being installed are of the type, using crushed stone as an

aggregate, that does not require heating the bitumen, and the specifica-

tions herewith presented apply to this type. They cover the use of Head-

ley Oil, an emulsified asphalt, and Astec Kolmend and Tarvia KP, cut-

back products. The Committee has not sufficient information to tell

whether they will apply to all other emulsified asphalts and cut-back

products.

It has been thought advisable to include in this report definitions of

various terms applying to different kinds of bituminous materials used in

paving work. For the most part these definitions are quoted from the

specifications of the American Society for Testing Materials.

The question of flangeways is important. Some roads have found

flangeways of other materials very necessary, while others have had but

little trouble where the bituminous concrete is laid in contact w-ith the

rail and the wheels allowed to cut a flangeway. Those who use the latter

method claim that the special flangeways of wood or steel permit water to

get under the crossing and cause its failure. Where special flangeways

are not used the crossing sometimes breaks down next to the rail and

the drop of vehicle wheels from the top of the rail to the farther edge

of the flangeway widens the flangeway and tends to make the paving

material roll up toward the center of the track. It is probable that the

amount and character of highway traffic should have consideration in

determining whether special flangeways are .necessary.

Some roads are using successfully a thinner layer of the bituminous

concrete than four inches as called for in these specifications.

Following are experiences or opinions of various roads in regard to

flangeways

:

New York Central (Mohawk Division) : Find flangeway necessary
and are using steel flange guard.

Missouri Pacific : Experience indicates wood or steel flangeway nec-

essary.

Cleveland, Cincinnati, Chicago & St. Louis: No flangeway provided.

Wheels make their own flangeway with good results.

Michigan Central : Crossings have been installed with and without

wood or metal flangeway. In the future, will allow wheels to make own
flangeway.

Delaware. Lackawanna & Western : No wood or metal flangeway
provided, and none will be provided in future installations. However,
making some tests with Newhall flangeway.

623
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Norfolk & Western : No wood or metal flangevva}- provided in light-

traveled crossings. For heavy-traveled crossings, a cast-iron filler and
ordinary steel rail is used to provide a flangeway.

Lehigh Valley: No wood or metal flangeway provided. Wheels make
own flangeway with satisfactory results.

Chicago & North Western : Have installed some Headley oil and
Tarvia crossings and generally do not provide a wood or metal flangeway.

Chicago, Rock Island & Pacific : Have installed five or six Headley
Oil Crossings, allowing wheels to make own flangeway. These installa-

tions have been made as an experiment only, and have proven satisfac-

tory to date.

DEFINITIONS OF BITUMINOUS MATERIALS

Bitumens—Mixtures of native or pyrogenous hydrocarbons and their

non-metallic derivatives, which may be gases, liquids, viscous liquids

or solids, and which are soluble in carbon disulphite. (A.S.T.M.)

Asphalts—Solid or semi-solid native bitumens, solid or semi-solid bi-

tumens obtained by refining petroleum, or solid or semi-solid bitumens

which are combinations of the bitumens mentioned with petroleums

or derivatives thereof, which melt upon application of heat and which
consist of a mixture of hj'drocarbons and their derivatives of com-
plex structure. (A.S.T.M.)

Refined Asphalt—Any asphalt which has been subjected to a refining

process.

Asphalt Cement—A fluxed or unfluxed asphaltic material, especially

prepared as to quality and consistency, suitable for direct use in the

manufacture of asphaltic pavements,, and having a penetration of

between 5 and 250. (A.S.T.M.)

Flux—Bitumens, generally liquid, used in combination with harder bi-

tumens for the purpose of softening the latter. (A.S.T.M.)

Penetration—The consistency of a bituminous material expressed as

the distance that a standard needle vertically penetrates a sample of

the material under known conditions of loading, time and tempera-

ture. (A.S.T.M.) •

Tars—Bitumens which yield pitches upon fraction,aI distillation and

which are produced as distillates by the destructive distillation of

bitumens, pyrobitumens or organic materials. (A.S.T.M.)

Refined Tar—Tar freed from water by evaporation or distillation which

is continued until the residue is of desired consistency ; or a product

produced by fluxing tar residuum with tar distillate. (A.S.T.M.)

Pitches—Solid residues produced by the evaporation or distillation of

bitumens, the term being usually applied to residues obtained from

tars. (A.S.T.M.)
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Emulsified Asphalt—An asphalt cement which has been combined with

a small amount of soap forming constituents and water, so as to

make the resulting mixture fluid at ordinary temperatures.

Cut-Backs—Petroleum or tar residuums which have been fluxed with

distillates. (A.S.T.M.)

Rock Asphalt—Sandstone or limestone naturally impregnated with as-

phalt. (A.S.T.M.)

SPECIFICATIONS FOR THE CONSTRUCTION OF BITUMINOUS
CROSSINGS

1. General

These specifications cover the use of emulsified asphalt and cut-back

products in the construction of bituminous crossings. They must be

carried out in detail and with good workmanship.

2. Foundation •

All the old ballast shall be removed for the full width of the crossing

between lines not less than two feet outside each rail and replaced with

new ballast consisting of clean crushed stone and having a depth of not

less than six inches below the bottom of the tie.

All ties not in good condition shall be removed and replaced with new

ties (preferably treated ties) and fitted with tie-plates. All badly worn

track material shall be replaced Avith new material, eliminating rail joints

if possible.

The track shall be carefully lined and surfaced. The new ballast

shall be thoroughly tamped to form an unyielding foundation, the sur-

face of which, after being tamped, shall be four inches below top of rail.

Provision should be made for draining the road bed.

3. Handling Materials

Bitumens shall be thoroughly mixed before removal from the barrel.

Emulsified asphalt shall not be exposed to freezing temperature.

Cut-back products contain an inflammable solvent and care should be

taken to keep them away from open flames.

Concrete in which a cut-back mixture is used shall be made and

stored for at least five days before using. It shall be left uncovered to

permit curing, but shall be protected from the rain.

4. Method of Constructing Pavement

If an emulsified asphalt is used as the cementing agent, the following

paragraphs shall govern

:

Binder Course.—Upon the foundation of ballast there shall be placed

an evenly spread layer of bituminous concrete which, after being thor-

oughly tamped, shall be two and one-half inches in thickness with top
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surface one and one-half inches below top of rail. It shall be made in

ihe following proportions:

1 cu. ft. clean ballast stone,

16 to J/2 gal. of bitumen.

The concrete shall be thoroughly mixed and the stone uniformly coated

with the bitumen. This can be done by placing the stone upon a mixing

board in a layer about six inches deep, adding the bitumen, and then

raking or turning over the mixture with shovels.

Wearing Surface .—Upon the binder course there shall be spread

evenly a layer of bituminous concrete, which after being thoroughly

tamped, preferably with a self-propelled roller, shall be level with the

top of rail but not crowned. It shall be made in the following propor-

tions on a mixing board in the same manner as the binder course

:

1 cu. ft. }i-in. clean stone,

1 gal. of bitumen.

Where the courses of the pavement are tajnped by hand or with hand
rollers the finished surface shall be from one-half inch to one-inch above

the top of rail to allow for compacting b)^ vehicles.

Seal Coat.—A seal coat of clean sand mixed with the bitumen shall

be spread over the crossing to fill the voids but not to make a layer.

It shall be made in the following proportions

:

1 cu. ft. wet sand,

Ij^ to 2 gal. bitumen.

Flangeways .—Particular attention shall be given to thoroughly com-

pacting the bituminous concrete adjacent, to wood or steel flange guards

or rail heads. Where wood or steel flange guards are not provided and

flangeways are cut by trains passing over the crossing, they shall be

sealed by applying to the grooves a solution of two parts bitumen and

one part water.

4-A. Method of Constructing Pavement '

If a cut-back product is used as the cementing agent, the following

paragraphs shall govern

:

Wearing Surface.—Upon the foundation of ballast there shall be

placed an evenly spread layer of bituminous concrete, which, after being

thoroughly tamped, preferably with a self-propelled road roller, shall

be not less than four inches in thickness and level with the top of the rail,

but not crowned. Where the pavement is tamped by hand or with

hand rollers, the finished surface shall be from one-half inch to one inch

above the top of rail to allow for compacting by vehicles. The bituminous

concrete shall be made in the following proportions

:

1 cu. ft. 54-in. clean stone,

J^ cu. ft. sand,

Ys gal. bitumen.
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The concrete shall be thoroughly mixed and the stone uniformly

coated with the bitumen. This can be done by placing the stone upon a

mixing board in a layer about six inches deep, adding the bitumen, and

then raking or turning over the mixture with shovels.

Seal Coat.—A seal coat of one-quarter-inch stone, pea gravel or

coarse sand mixed wuth the bitumen shall be spread or crushed evenly

over the crossing, only in sufficient quantity to fill the surface voids. It

shall be made in the following proportions

:

1 cu. ft. of aggregate,

1^ gal. bitumen.

Flangeways.—Particular attention shall be given to thoroughly com-

pacting the bituminous concrete adjacent to wood or steel flange guards

or rail heads.

5. Repairs

Holes or pockets in the pavement shall be repaired as soon as they

appear and a small quantity of material shall be stored properly, near the

crossing, for this purpose.

SUBSTITUTES FOR WOOD CROSSING PLANK
Regarding the serviceability of substitutes for wood crossing plank, a

questionnaire was sent to the railroads having installed substitutes as

previously reported by this Committee. The following replies were le-

ceived

:

Concrete Slabs

Illinois Central

Concrete slab crossing at Chester Street, Champaign, 111. Installed

May, 1920. This crossing stood up well. Removed on account of track

elevation.

A concrete slab crossing was installed at Desplaines Avenue, Chicago,
in August, 1922, carrying very heavy traffic. One slab has been removed
on account of failure.

Cleveland, Cincinnati, Chicago & St. Louis

Concrete slab crossing at the Speedway Crossing, Indianapolis, also

one at Urbana, 111. Both slabs reported as being in good condition. In-

stalled 1921.

Chicago, Burlington & Quincy

Concrete slab crossings at Main Street, Downers Grove, and Brainard
Avenue, Ashland Avenue and Fifth Avenue, LaGrange, 111.

Some of these concrete planks chipped off at the corners shortly

after installation, and it seemed at that time that perhaps this type of
plank would be a failure, but we found our trouble was with the plank
coming up to the rail, and the replacement of these particular planks with
a sort of wood filler has proven very satisfactory. It is evident that when
the concrete planks come in contact with the rail, cracks and disintegra-

tions are aggravated, due to shock and vibration. Installed 1917.

Atchison, Topeka & Santa Fe

Reinforced concrete slab crossing at Bendine, Cal.,. removed in Febru-
ary, 1923, on account of failure. The flangeway was approximately 2
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inches wide, which began to shatter and gradually break the slabs between
the rails on account of the heavy highway traffic and heavily loaded

trucks. Crossing on a rather sharp angle. Slab carefully installed, but

on account of a slight settlement of the track, the outside slabs began to

fail due to the tread of the wheel riding on them. Installed 1921.

Michigjm Central

Concrete slab crossings at Wayne and Jackson, Mich., are still in

service and in fair shape. Concrete slab at Wayne, Mich., installed 1919.

Fort Worth & Rio Grande

Concrete slab crossings and the brick paving block crossing in Fort
Worth, Texas, are in good condition. Installed 1921.

Minneapolis, St, Paul & Sault Ste. Marie

Concrete crossings at Waukesha and Fond du Lac, Wis., are still

in use; no expense for maintenance. Crossings installed 1915 and 1917.

Bituminous Crossings

Central Indiana

Six emulsified asphalt crossings at Anderson, Ind., in good condition
and giving excellent service. Installed November, 1920 and 1921.

Delaware, Lackawranna & Western

The Headley Oil and other compounds have proven satisfactory ex-
cept where the rail moves vertically and longitudinally, breaking up the

flangeway. However, these slight breaks can be repaired periodically.

Various crossings in use since 1920.

New York, New Haven & Hartford

Headley Oil crossings are giving excellent satisfaction, only minor
repairs being made each spring. Various crossings in use since 1920.

Norfolk & Western

Tarvia B crossings at Portlock, Yadkin and Hollins, Va., are in

good shape, and type of construction very satisfactory for light-traveled

roads. Installed 1920.

Tarvia KP crossings at Salem and New Bohemia, Va., have not
proven satisfactory, as the vibration destroys the binder. The crossing

at Salem, Va., was removed after about twelve months' service; the one at

New Bohemia, Va., after about thirty months' service.

Headley Oil crossings at Roanoke and Pulaski, Va., are in good
shape after three years' service. The crossing at Montgomery Road,
Cincinnati, Ohio, is in good shape after two years* service, on the

heaviest traffic crossing on the system.

Baltimore & Ohio

Bituminous crossings made from Tarvia, Headley Oil and U. S.

Asphalt oils have been in service approximately three years, and with
the exception of a few failures due to poor workmanship, the crossings
have given very satisfactory service.

Lake Erie & Western

Emulsified asphalt crossings at Muncie and Indianapolis, Ind., have
been only partially successful. Any movement of the track, ties settling,

or loose jojnts, causes the asphalt to crack and crumble, heavy traffic

causes wearing away of the surface, which amounts to as much as 1 inch

per year. Installed 1920,



Appendix C

HIGHWAY CROSSING GRADE SEPARATION

A. B. Griggs, Chairman, Sub-Committee ; R. E. Chamberlain, W. E. Colla-
day, A. Crumpton, H. Stringfellow.

The following is submitted as a progress report, the subject being

too extensive to attempt more the first year of study.

Some measure of the importance of the highway crossing grade

separation problem may be had from these facts : On Class I railroads

in the United States there were on December 31, 1921, 252,002 grade

crossings, with 485 eliminations during that year. On December 31, 1922,

there were 256,362 grade crossings with 705 eliminations, a net increase

of 3,655 crossings, according to the Interstate Commerce Commission's

Bureau of Statistics.

The records of the Bureau of Public Roads show that there was

spent on highways in the United States on State and County roads out-

side of cities, exclusive of engineering, administration and other expenses,

for the fiscal year ending June 30, 1921, for—

Construction $627,000,000
Maintenance 249,000,000

Total $876,000,000

and that the total expenditures for the year ending June 30,

1922, was $898,000,000

The estimated expenditures for 1923 is 943,000,000

The Federal appropriation for the year ending June 30, 1922,

was 65,000,000

and for the year ending June 30, 1923 50,000,000

all of which was allocated to the States and spent on construction.

During the calendar year 1922 there was paid for vehicle

licenses a gross of $152,047,000

For gasoline tax . .

.' 11,923,000

The excise tax for fiscal year ending June 30, 1923, was. ..... 144,384,403

No data of a similar nature is at hand for Canada.

It has been estimated that to eliminate all the grade crossings in the

United States would cost $12,600,000,000, or about two-thirds of the total

value of the railroads, as established by the Interstate Commerce Com-
mission for rate-making purposes.

The grade crossing has been brought to public attention by the

marvelous development of the automobile. There are now in the United

States thirteen million motor vehicles, or five for every railroad freight

and passenger car, and it is estimated that thirty million people ride in

a motor vehicle every day, or an annual movement of eight times as many
passengers as are carried on all the railroads.

The subject of highway crossing grade separation has for the pur-

pose of this study been divided into ten major items, and those subdivided

into many details, as per the following outline. The Committee is this

year reporting on the first three major items.
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(I) Resume of Public Requirements

(1) Federal.—Under the authority of an Act of Congress approved

November 9, 1921, entitled "An Act to amend the Act entitled, 'An Act

to provide that the United States shall aid the States in the construction

of rural post roads, and for other purposes,' approved July 11, 1916, as

amended and supplemented, and for other purposes," known as the

Federal Highway Act, which was further amended by the Act of Con-

gress, approved June 19, 1922, entitled, "An Act making Appropriations

for the Post Office Department for the fiscal year ending June 30, 1923,

and other purposes," the Secretary of Agriculture under date of July

31, 1922, issued a set of rules and regulations for carrying out the provi-

sions of the above Acts.

These regulations require that the State Highway Department of a

State seeking Federal aid shall file with the Secretary a map showing

the proposed Federal Aid highways system, indicating the primary and

secondary parts thereof. Upon agreement as between the Secretary and

the State Highway Department, the State shall make formal application

for the approval of the Secretary.

Upon approval of a Federal aid highway system, no contracts may

be let by the State until a report of the surveys, plans, specifications and

estimates shall have been submitted to the Bureau of Public Roads on

forms prescribed by the Bureau. However, if approved standard specifica-

tions are used, a statement to that effect will be accepted in lieu of a copy

of the specifications themselves.

No part of the expense incurred by the State prior to beginning of

the construction work for making surveys, plans, specifications or esti-

imates shall be included as a part of the cost of a project, nor shall any

part of such expense be paid by the Federal Government.

"Grade crossings occurring on the Federal aid highway sys-

tem shall be classified for priority of improvement by agree-

ment between the State Highway Departments and the Bureau of

Public Roads."

The State is required to keep cost records to show the expenditures

for construction, inspection, tests and maintenance and furnish same on

request of the Secretary.

The law provides that Federal aid shall not be applied on to exceed

7 per cent, of the total highway mileage of a given State, and that the

7 per cent, mileage shall be divided into two classes, one called the

primary or interstate highways, and shall not exceed three-sevenths of the

Federal aid mileage; a secondary class or intercounty highways shall

constitute the balance of the Federal aid mileage. Federal aid shall not

be applied to a highway or street in a municipality having a population

of 2,500 or more, except that portion of any such highway or street along

which within a distance of one mile the houses average more than 200

feet apart.
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The law further provides that the U.S. Government shall not partici-

pate in a highway improvement to exceed 50 per cent, of the total cost;

with a further provision that the Federal Government after June 30, 1923,

shall not contribute more than $15,000 per mile, exclusive of the cost of

bridges of more than twenty feet of clear span.

There is a further provision that the term bridges as used in the

Federal aid act includes railroad grade separations, whether it be an over

or under crossing.

The following memorandum issued by the Bureau of Public Roads

sets forth quite clearly the policy of the Bureau with respect to the elimi-

nation of grade crossings.

UNITED STATES DEPARTMENT OF AGRICULTURE
bureau of public roads

Washington, D. C.

General Memorandum No. 13

July 5, 1922.

Grade Crossing Treatment

This memorandum is not to be construed as an arbitrary ruling, but

as a guide outlining the policy of the Bureau in the treatment of inter-

sections of highways with railways.

General Policy

1. As a general statement of poHcy, the Bureau desires to ehminate

as many grade crossings as possible from the Federal Aid System of

highways, but this is subject to modifications depending on traffic, financial,

legal and economic considerations.

2. The policy of improving grade crossings within a State com-
prehends the State as a whole, which involves the following

:

(a) The annual program of eliminations to be undertaken

by the State, and the laws under which the State must act, and
the amount to be contributed by each of the various participating

parties.

(b) The particular facts involved in each particular case on

the Federal Aid System.
(c) The number and relative danger of grade crossings

within the State as a whole.

(d) The effect of all of these facts as rhodifying the annual

program of grade crossings improvement that is reasonably pos-

sible for any State to undertake.

It is expected that the district engineers of the Bureau will confer

fully with the executive officers of the Highway Departments of the

States in arriving at the classification of crossings under the classes herein

proposed.

General Principles

In determining the classification the following general principles

should be observed

:

(1) The Federal Highway Act of November 9, 1921, contemplates a

completed system of highways.

(2) All intersections of a railway and highway at grade constitute

a condition dangerous to traffic—particularly to traffic on the highway

—

which should not exist in a well-designed and completed system.
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(3) Grade crossings are to be considered relatively dangerous in the

ratio of the combined highway and railway traffic units carried over them.

(4) Topographic conditions have only an incidental bearing upon the

relative degree of danger at grade crossings. Unobstructed view of the

railway track from the highway is not accepted as constituting a safe

crossing.

(5) It is accepted that any State can only eliminate or improve a

limited number of crossings each year, and that the railways can only

contribute their fair share of the cost of a reasonable annual program.

(6) Other conditions may exist which are fully as dangerous as grade
crossings. Viaducts or under passes, existing or proposed, should not be

accepted if the highway traffic is imperiled.

(7) For the present, methods of protecting grade crossings, other

than by grade separation, will be ranked as follows

:

(a) Watchman and gates.

(b) Watchman without gates.

(c) Gates operated from central tower.

(d) Bell and lights.

(e) Lights probably flashing type are preferable, but no
prejudice is made.

(f) Stopping of trains may be considered as a possible solu-

tion on unimportant lines.

Classification of Intersections

For the purpose of determining what treatment of a grade crossing

is justifiable in any particular case, the following classification of such

crossings will be used

:

Class (1). Grade crossings possible to eliminate by relocation.

Service to the public and cost are to be given consideration, as well as

the ph3-sical and topograhpic conditions, in determining possibility.

Class (2). Crossing of a primary highway and trunk line railway

of two or more main tracks.

Class (3). Grade crossings of a single track trunk line and a primary
road, or of any trunk line and secondary highway of seven per cent,

system.
Class (4). Grade crossing of spur and switch lines, logging roads,

or branch lines on which train service is limited.

Methods of Improvement

The method of improvement for each class is to be in accord with
the following

:

Class (1). Elimination required, but if necessary to avoid undesir-

able delay in proceeding with remainder of project a separate future

project may be made of the crossing.

Class (2). Grade separation required, unless cost or legal difficulties

make such a course prohibitive. Proper protection will be accepted per-

manently onlj' in the exceptional case, but may be accepted temporarily
until the separation of the particular crossing is reached in its proper
order or priority. A statement by the State that proper legal proceedings

to separate or protect have been instituted, or will be instituted at once
and expedited to completion, will be accepted.

Class (3). To be separated if practicable, physically, financially and
legally, but crossing maj' be separated from rest of project and the im-

provement take its proper order in the State program of crossing improve-
ment based on relative danger.

Class (4). Improvement may be deferred pending improvement of

crossings in three above classes. It is considered that some crossings of
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this class may remain grade crossings when additions are applied for to the
seven per cent, system, but all such crossings will be reviewed before such
requests are made for additional mileage to be added to the original seven
per cent, system, and the status of such projects with reference to their

improvement will be determined by joint agreement of State and Bureau
at that time.

Legal Authority

If the State Highway Department or some other State agency does
not have adequate legal authority to require the elimination or protection
of grade crossings or to institute proper legal proceedings to accomplish
this purpose, approval of the project agreement for the remainder of the
project will not be withheld if the State will accept as a part of the project
agreement a stipulation providing that the State shall recommend and
secure as early as possible proper legislation to give the necessary legal

authority to improve grade crossings and that thereafter proceedings, as
may be determined by the classification of the crossing, will be instituted

for its proper elimination, separation, or protection.

Findings

Each district engineer of the Bureau in consultation with the State
Highway Department will reach a finding, placing each crossing under
one of the classes above, and will accompany the findings with a report
complete in detail covering the following points

:

The character of railroad, that is, main line or branch; number of
tracks; number of trains per day, and approximate speed at crossing;
sight distance approaching the crossing from both directions ; angle of
crossing; method of financing, that is, whether or not' the railroad is

compelled by law to pay a part of the cost of elimination, and, if so, what
percentage; whether physical conditions would permit the elimination of
the grade crossing by either underpass, overpass, or relocation ; estimate
of cost of grade separation. If the elimination of the grade crossing is

considered impracticable, state what means have been agreed upon to
protect the traveling public, such as gates, automatic signaling device, or
watchman.

(Signed) Thos. H. MacDonald.

(2) State.—In the Proceedings of 1921, at pages 291 to 303, appears

a report on the requirements of the various States and Canada on the

subject of Over- and Undergrade Crossings, as to the manner of handling

and division of costs. On account of the importance of the subject, and

the attention it is being given by State legislatures and highway authori-

ties, it was thought desirable to bring this information up to date. In-

quiry was sent out and an abstract of the replies follows.

Alabama

The state laws as enacted in 1907 contain a provision that railroads
may be required to construct over crossings or under crossings in cities

having a population of more than 35,000.

Arizona

• The matter oi highway crossings over railroad tracks is under the
exclusive jurisdiction of the Corporation Commission.
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No grade crossing of a railroad and highway can be established with-
out the permission of the Corporation Commission, which may refuse
such permission or grant it upon such terms and conditions as it may
prescribe.

The exckisive power of determining the point of crossing, the terms
of installation, operation, maintenance, use and protection of one railroad
by another railroad or street railroad, or of highways by railroads or
street railroads, is vested '-n the commission, which may alter or abolish
such crossing or require a separation of grades, prescribing the terms upon
which such separation shall be made and the operation in which the
expense of alteration or abolition of the crossing shall be divided between
the corporations affected and the State, municipality or other public au-
thority in interest.

The commission may, ufter a hearing and upon its own motion or
complaint, find that public convenience and necessity demand the establish-

ment, creation or construction of a crossing of a street or highway over,
under, or upon the lines of any public service corporation and may by
order, decision, rule or decree require the establishment, construction or
creation of such crossing, which shall thereafter become a public highway
and crossing.

Arkansas

There are no laws in this State in reference to the elimination of
grade crossings.

California

Chapter 91, section 43, of the Public Utilities Act of 1912, amended
by the Legislature of 1917 and 1919, gives to the Railroad Commission
the exclusive power to order construction, alteration, relocation, abolition,

etc., of grade crossings and to apportion the expense among the interested

parties. The Commission is also given power to enforce collection by
suit of any part of the expense from the corporation or governmental
body to which such expense may be apportioned.

Colorado

Section 29 of the Public Utilities Act of 1913, amended in 1917, gives
to the Public Utilities Commission the power to order construction, altera-

tion, relocation, abolition, etc., of crossings between railroads and high-
ways, and to apportion the cost to the railroad or street railway corpora-
tion affected, or between the corporation or corporations and the state,

county, municipality or public authority in interest.

Connecticut

The Public Utilities Commission has general supervision of the

matter of elimination of grade crossings between highways and railroads,

but the apportionment of the expense is fixed by law. This apportionment
varies according to who initiates the project. In case a City or other
governmental body petitions for the change, it must pay 25 per cent, of the

expense, if the highway existed prior to the construction of the railroad,

or 50 per cent, of the expense if the railroad was constructed prior tc

the opening of the highway. In case the railroad initiates the petition, it

bears the entire expense of the work, and it is obligatory that each rail-

road shall petition each year for the abolition of one grade crossing for

everjr fifty miles of road operated within the state. In case a street

railway desires the change in a crossing it may petition on the same
basis as the city whose streets it occupies.
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Delaware

Delaware has no railroad or public utility commission.

At the present time there are only a few grade crossings in this

state over the state highway and the railroad and the State Highway
Department have reached an agreement as to the elimination of these
crossings. The Public Utility law of 1911 applies only to the city of
Wilmington.

Florida

There is no statute in force in the State of Florida bearing on or
regulating the abolition of grade crossings. It necessarily follows, there-
fore, that any action taken on this subject would be pursuant to voluntary
agreement or to the provisions of street franchise granted by municipali-
ties.

Whenever the track of a railroad being constructed by a company
formed under any law of the State shall cross a highway, such highway
may be crossed under or over the track, and in case it is necessary to

have additional land to make a highway change of line, the railroad shall

take such land if not donated.

Georgia

The Public Service Commission has no jurisdiction over grade
crossings.

Idaho

There appears to be no specific law governing the elimination of
grade crossings between railroads and highways. Section 2808 of Article
2 of the Idaho railroad laws gives railroads broad powers in taking lands
necessary for grade crossing elimination work.

Illinois

The Illinois Commerce Commission law, approved June 29, 1921,
provides that the State Commission shall have complete supervision of
highway crossings. No new highway grade crossing shall be installed

or grade of any steam or electric railroad without approval of the Com-
mission. The Commission may upon hearing alter or abolish any grade
crossing or require a separation of grades at such crossings and it may
require a separation of grades at any proposed crossing. It shall prescribe
the terms of such separation and apportion the expense of such separation
as between such steam railroads, street railroads, State, County, Munici-
pality or other public authority in interest. The railroad is" given right of
eminent domain in case additional land is required to effect change.

Indiana

There is a specific law granting control of separation of grades to
the Pubhc Service Commission of Indiana. Chapter 75 of the Acts of
1915 provide certain powers to cities having a population of 20,000. The
expense is fixed or apportioned by law, the railway companies bearing
75 per cent., the state nothing, the county 25 per cent., and the municipality
and public service corporations nothing.

The Act of 1919, p. 119, provides that in constructing highways, the
State Highway Commission may separate the grades where a highway
outside of cities and towns crosses or intersects railroad, or it may require
the Public Service Commission to act.
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When anj- separation of grades is made, either by agreement or by-

order, the State Highway Commission shall pay one-half of the total

expense of such separation and treat the same as a part of the cost of
such highway, the other one-half to be paid by the railroad whose tracks
are involved in such separation.

After the separation is accomplished the State Highway Commission
is to maintain the highwaj- and the structures supporting it and the
Railroad Company is to maintain its roadway and track and the struc-
tures supporting the same.

New^ highwajs cannot be constructed over railroads at grade without
the approval of the Public Service Commission.

Iowa

Section 2017 of the Supplemental Supplement to the Code of Iowa,
1915, reads as follows

:

"Whenever a railroad now crosses an established highway, or when
a new railroad crosses an established highway, or when it is desired to

locate a new highway across an established railroad, or when it is desired
by any citizen of or the board of supervisors of any countj' or by the
township trustees of any township, or b}- any railroad company operating
a railroad in this state, for the safety of tlie public using such highway,
to change, alter, relocate, or vacate an established highwaj-, where same
crossed a railroad, and the railroad company and the board of supervisors
of the count}' or township trustees of any township in which such highway
crossing is located cannot agree in respect thereto, the board of railroad
commissions of this state, upon application of either the board of super-
visors or township trustees of any township or of twenty-five freeholders
of said count3% or the railroad company interested, are authorized and
empowered, after hearing upon reasonable notice, to determine the neces-
sity for such crossings, location thereof, whether the same shall be at

grade or otherwise, the manner in which the same shall be constructed,
maintained or changed, division of expense thereof, and generally to make
such orders in respect thereto as are equitable and just, including the

right to require condemnation proceedings to be instituted by the board
of supervisors as may be necessary to carry out such order; providing,
however, that any portion of such expense that is borne by any cit}-, town,
county, state or other public body, shall forever be considered as held
in trust by said railroad company receiving same, and no part of the

same shall be considered a part of the value of the properties of said

railroad company upon w-hich it is entitled to receive a return."

Sections 770, 771 and HZ of the Code of Iowa, 1897, as amended b}'

the Supplement to the Code of Iowa. 1913, and the Supplemental Supple-

ment to the Code of Iowa, 1915, read as follows:

"Sec. 770. Viaducts—w-hen required. Cities having a population of

seven thousand or over shall have power to require any railroad company,
owning or operating any railroad tracks upon or across any public streets

of such city, to erect, construct, reconstruct, complete and maintain, to

the extent hereinafter provided, any viaduct upon or along such streets,

and over or under such tracks, including the approaches thereto, as may
be declared by ordinances of such city necessary for the safety and pro-

tection of the public. The approaches to any such viaduct shall not exceed

a total distance of eight hundred feet, but no such viaduct shall be re-

quired on more than every fourth street running in the same direction,

and no railroad company shall be required to build or contribute to

the building of more than one such viaduct, with its approaches, in any
one year; nor shall any viaduct be required until the board of railroad

commissioners shall, after examination, determine the same to be nec-

essary for the public safety and convenience, and the plans of said viaduct,
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prepared as hereinafter provided, shall have been approved by said
board."

Sec. 771. Assessment of Damages. That section seven hundred sev-
enty-one of the code of supplement (1902) is hereby repealed and the
following enacted in lieu thereof

:

"When a viaduct shall be by ordinance declared necessary for the
safety and protection of the public, the council shall provide for apprais-
ing, assessing and determining the damages which may be caused to any
property by reason of the construction of the same and its approaches.
The proceedings for such purpose shall be the same as are provided in

case of taking private property for works of internal improvement, and
the damages assessed shall be paid by the city out of the general bridge
fund, or in cities having a population of twelve thousand or over from
any other fund or funds legally available therefor."

"Sec. nZ. Apportionment of cost—use of—compensation for—repairs.

When two or more railroad companies own or operate separate lines of
track to be crossed by a viaduct, the proportion thereof, and the ap-
proaches thereto to be constructed by each, or the cost to be borne by
each, shall be determined by the council. The council shall fix a time
and place where it will consider such matters and any objections that

may be made to the construction of such viaduct and the approaches
thereto. Not less than twenty days' written notice of such hearing shall

be given to the company or companies owning or operating the track
or tracks over or under which it is proposed to construct such viaduct.

Said notice may be served in the same manner and upon the same persons
or officers as in the case of an original notice. Such cities shall have
power to regulate the use of such viaducts and to authorize or forbid the

use thereof by street railway companies and to require the payment
of compensation for such use. After the completion thereof, any revenue
derived therefrom by the crossing thereon of street railway lines shall

constitute a special fund, and shall be applied in making repairs to such
viaduct. One-half of all ordinary repairs to such viaduct or its ap-
proaches shall be paid out of such fund, or be borne by the city, and the
remaining half by the railroad company; and if the track of more than
one company is crossed, the costs of such repairs shall be borne by such
companies in the same proportion as was the original cost of construction."

There is no information at hand to indicate that the State shares in

the expense, or that a county shares in the expense of such work within
the corporate limits of a municipality.

Kansas

Section 5, Chapter 245, of Laws of Kansas of 1919, provides as fol-

lows : "That Section 18 of Chapter 264, Laws of 1917, t)e amended to

read as follows : Section 18. That it shall be the duty of the county engi-
neer and Board of County Commissioners, in designating the county road
system, to eliminate all steam or electric road grade crossings and all

other dangerous places on such highways so far as practicable, by paral-
leling such steam or electric roads, constructing undergrade or overhead
crossings, or relocating the highways, or by the use of such other means
as may be necessary to properly safeguard the traveling public, provided,
that the expense of eliminating railroad crossings shall be divided be-
tween the railroad company and the county, as the case may be, in a fair

and equitable proportion, to be determined by the State Highway Com-
mission, which shall determine the necessity for elimination, protection or
improvement of a railroad grade crossing, as finally determined to be
necessary by the State Highway Commission, shall require the reloca-

tion, laying out, altering, widening or vacating of a highway, the Board
of County Commissioners may purchase or acquire by donation any land
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required, and by order of said board shall cause the highway tq, be relo-

cated, laid out, altered, widened or vacated, and such order of the Board
of County Commissioners shall cause any land so procured to become
a, public highway without further action."

Kentucky

The State has no specific requirements applying to grade crossing
separation.

Louisiana

The Public Service Commission has no jurisdiction in the matter of
elimination of grade crossings.

Maine

The Public Utilities Commission may require the alteration or aboli-

tion of a grade crossing and determine and fix the damages and apportion
the expense as between the State, the town where the crossing is located

and the railroads. Division of expense is twenty-five per cent, to the
State, ten per cent, to the town and sixty-five per cent, to the railroad.

Additional land may be taken when needed as provided for laying out
highways.

Maryland

The Public Service Commission has a limited jurisdiction over high-
way crossings. A bill was before the legislature in 1922 providing for full

and complete control of grade crossing separation and division of expense
was proposed on basis of sixty-five per cent, to the railroad and thirty-

five to the State. Gave railroad right of eminent domain in case addi-
tional land was required. Bill failed to pass.

There is now a provision of the State Code— Sec. 303 of Article 23
Bagby's Annotated Code, which provides that for crossings outside of
corporate limits the County Commissioners may upon their own motion
require a railroad to change a grade crossing so as to pass said highway
with an under or overgrade crossing. No provision for distribution of
expense.

-Massachusetts

The railroad laws of Massachusetts provide for the appointment of
a special commission in each case of grade crossing elimination work,
whose duties shall include the apportionment of the cost among the
various parties interested. The commission shall meet at once, and if it

decides that the security and convenience of the public require the altera-
tions to be made, it shall prescribe the manner and limits thereof, and
shall determine which of the parties shall do the work, or shall apportion
the work between each of the railroad corporations and the city or
town. The railroad corporations shall pay sixty-five per cent, of the
total actual cost of the alterations including the actual cost to any street

railway company of changing its railwa}-, the cost of the hearing, the
compensation of the commissioners, and auditors, and all damages except
as otherwise provided. The commission may, subject to a right of appeal
to the superior court by the street railway company or by the common-
wealth for a revision by a jury of the amount of such assessment, assess
upon any street railway company made a party to the proceedings such
percentage of the total cost not exceeding fifteen per cent, as may, in

the judgment of the commission, be just and equitable. The remainder
of the total cost shall be apportioned by the commission between the



640 Signs, Fences and Crossings

commonwealth and the cily or lowii in which the crossing is situated,

and in rnaking the apportionment the commission shall take into account

the benefits to the city or town and its financial ability, and shall assess

upon the city or town such percentage of the total cost, not exceeding

ten per cent, as may in its judgment be just, and in case less than ten

per cent, of the total cost is assessed upon the city or town, the difference

between the amount so assessed and ten per cent, shall be assessed upon
the railroad corporations in addition to the sixty-five per cent., or upon
the commonwealth, or shall be apportioned between the railroad cor-

porations and the commonwealth. The commission shall equitably ap-

portion the sixty-five per cent, and such additional sum as may be

assessed, to be paid by the railroad corporation between the several

railroads which may be parties to the proceedings. If the crossing

was established after the twenty-first day of June, 1890, no part of the

cost shall be charged to the commonwealth; and such part as thus becomes
unapportionable shall be borne by the railroad corporation, the street

railway companj^ if any, and the city or town, in addition to the other

amounts payable by them, in such proportions as the commission shall

determine.

Where a grade crossing is eliminated by agreement between the

municipality and the railroad company, approved by the Department

of Public Utilities, the commonwealth pays twenty per cent, of the cost

and the apportionment between the municipality and the company is a part

of the agreement.

Michigan

The Railroad Laws of Alichigan give to the council of a municipality

or corresponding governmental body of townships, counties, etc., the

right to enter with railroads, railways and others interested, into agree-

ments covering the matter of grade crossing elimination and the ap-

portionment of the cost of such work. These agreements are subject

to approval of Public Utilities Commission, which body also has power
to order work and apportion cost in case agreements cannot be reached

by parties interested.

Under another law the State Highway Commission has jurisdiction

over highways in townships and unincorporated villages, and, in con-

junction with the Public Utilities Commission, may order the separation

of highway grade crossings and apportion the expense between the rail-

roads, townships, counties and state. The State Highway Commissioner,

who is the custodian of all highway funds, fixes the amount to be paid by

the state, which amount must not exceed twenty-five per cent, of the

total cost.

Minnesota

Section 4203 of the Laws of the State provides that upon specified

complaint to the Railroad and Warehouse Commission as to a dangerous
crossing, the complaint shall be investigated and a hearing held to de-

termine the merits of the complaint. Section 4204 provides that the

Commission shall make a report in writing of its findings and according

to its judgment may require the railroad company complained of to pro-

vide flagmen at such crossing, or adopt such safety device as the Com-
mission may deem necessary for the proper protection of said crossing,

or it may require the removal of any structure, or structures, or embank-
ment, from the right of way of said railroad company, or it may require

-saitl railroad company to construct an overhead or maintain an under-

ground crossing and may divide the cost thereof between the railroad

company, the town, county, municipal corporation or state highway de-
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partment interested on such terms and conditions as to the commission
may seem just and equitable. Further provision is made that in case

the grade of the railroad is seven feet or more below the natural surface

the Commission may require the construction and maintenance of an
overhead bridge at least eighteen feet wide, and may require the city,

village, town or county to remove any obstructions to properly protect

said crossing.

Mississippi

There seems to be no specific requirements as to grade separations,

but a railroad is required to provide crossings for a highway established

subsequent to the construction of the railroad and it is held that the rail-

road must provide bridges to carry the highway over its tracks when
circumstances require such.

Missouri

In cities of the fourth class, when the difiference in grades of a

railroad crossing with a public street or road exceeds ten feet, the rail-

road company may be required by the proper public authority to construct

a safe, convenient and suitable roadway and passage under or across

said railroad.

Montana

Authority is vested in the Board of Railroad Commissioners to pre-

scribe the kind of structure that is best suited, and also as to the division

of expense between the railroads and the county.

Nebraska

The laws of Nebraska contain numerous and contradictory statutes

regarding the matter of grade crossings and the State Railway Com-
mission is not sure that the courts would sustain the commission in

assuming all authority over grade crossings.

There is no provision for division of expense in grade separation
work and carriers, generally, bear all expense. The State Railway Com-
mission has not adopted a uniform rule applying to highway crossing,

each case being handled on its merits.

Nevada

The Public Service Commission has issued an order that in the case

of grade crossing elimination the railroad's percentage of expense shall

be one-third of the total cost, subject to modification in any case where
special circumstances would justify a departure from the uniform rule.

New Hampshire

The law forbids any additional grade crossings without the consent
of the Public Service Commission, and if consent is refused the railroad

pays one-half the expense of any substitute crossing, and such part of
the other half as the Commission may determine. A railroad may apply
for authority- to abolish a grade crossing and a municipality may vote
to require a grade crossing separation, the entire cost in either case being
borne by the railway company. The Commission may require a railroad

to raise any railroad bridge and any overhead highway bridge and the

Company shall pay the whole cost, but upon petition the Commission
may apportion a part of the cost outside of the railroad location to the

city or town. It is presumed that outside of the railway location mean.>
beyond the right of way limits.
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New Jersey

Chapter 57 of the Laws of New Jersey, effective March_ 12,_ 1913,

provide that the Public Utility Commissioner may order eHmination of

crossings, expense to be borne by Railroad, except where Street Railways
are involved, in which case not to exceed ten per cent, may be ordered

borne by the Street Railway. Public Service Corporations bear entire

expense of changing their facilities.

New Mexico

No legislation having particular reference to the protection or elimi-

nation of highway crossings.

New York

Sectipns 89, 90, 91, 92, 95, 97 and 99 of Chapter 481, Section 93 of
Chapter 484 and Section 94 of Chapter 240 provide that upon petition

from municipalities the Commission may order separation of grades on the

following basis of expense

:

Where new railroads are constructed across existing streets, rail-

roads bear 100 per cent.

Where new highway is constructed across existing railroads, rail-

roads bear fifty per cent, and municipalities fifty per cent.

Where changes are made in an existing highway or structure other
than a state or county highway the municipality pays twentj^-five per cent.,

the state twenty-five per cent., and the railroad fifty per cent.
;
provided

that in case the municipal corporation is a village having less than 1,200

inhabitants, the share of the village must be paid by the town in which
it is located. If the highway is a state highway, the cost is divided
equally between the state and the railroad; in the case of a county high-

way, fifty per cent, is paid by the railroad and fifty per cent, by the state,

county and town, the amount payable by each being determined in ac-

cordance with the manner in which each shared in the original cost of

the highway.
Section 95 of the railroad law gives the Public Service Commission

power to institute proceedings looking toward the change in an existing

crossing whenever, in its judgment, public safety requires that a change
shall be made.

Any person aggrieved by a determination of the Commission may
appeal to the Appellate Division of the Supreme Court within sixty days

and later to the Court of Appeals, if necessary. Appropriations of funds
for the use of the Public Service Commission are made by the legislature

in accordance with requests from the Commission when the legislature

deems them to be necessary.

Consequential damages, expense of changing sewers, water pipes,

etc., are included in joint account and distributed on proper percentages.

Public service corporations bear expense of their own facilities affected.

The maintenance of existing structures is on the basis of : overhead high-

way, framework and abutment by railroad, railroad approaches by muni-
cipalities, under grade crossings, bridge abutments by railroads, subway
and approaches by municipalities.

North Carolina

The State Road Law provides that the Corporation Commission may
order a railroad company to eliminate a grade crossing by either an under
or over grade structure, and in such case the division of expense is half

to the railroad and half to the public. By an act ratified March 6, 1923,

all motor vehicles are required to come to a full stop at a distance not

exceeding fifty feet from the nearest rail.
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North Dakota

Upon written application of specified autliorities the Board of Rail-
road Commissioners may investigate and determine whether any railroad
grade crossing over any highway in the State is dangerous to life and
property and may order same protected in any manner reasonable and
proper, including requiring the railroad company to separate the grade.

Ohio

The Public Utilities Commission of Ohio has no jurisdiction in the
matter of grade crossing elimination. The power to deal with matters
of this nature is vested in municipalities.

Section 8883 of the general code, which was amended May 10, 1910,

reads as follows

:

"The cost of constructing the improvement authorized, including the
making of ways, crossings of viaducts, above or below the railroad tracks,

and the raising or lowering of the grades of the railroad tracks and side

tracks for such distance as may be required bj'^ such municipality and made
necessary by such improvement, together with the cost of land or prop-
erty purchased or appropriated and damage to owners of abutting prop-
erty or other property, shall be borne thirty-five per cent by the munici-
pality and sixty-five per cent, by such railroad company or companies.
The municipality shall have a right of action against any such railroad

company for the recovery of the sixty-five per cent, and such costs paj'able

by it with interest from the time they become due. Such municipality

and railroad company may agree as to what part of the work shall be
done by the railroad and also fix the amount to be allowed or credited

to the company for doing the work. Such railroad company shall be
entitled to deduct from its sixty-five per cent, of the cost of the improve-
ment the expense incurred by it in the change of grade required by the

municipality or made necessary by it under such specifications, but only
in case the amount of expense has been agreed upon in writing between
the municipality and the railroad company. If the amount of work
done by the company, or made necessary by reason of such change of

grade on lowering or raising its tracks, exceeds sixty-five per cent, of

the cost of the improvement then it shall have the right to recover the

amount with interest in excess of sixty-five per cent, of the expenses
in an action at law against the municipality.

There is another provision for the elimination of grade crossings by
agreement between municipalities or counties on one side and the rail-

road companies on the other, whereby the railroad companies shall pay
not less than sixty-five per cent, and the municipality or county not more
than thirty-five per cent of such cost; within these limits the apportion-

ment may be fixed by agreement hereinbefore provided for. The fore-

going quotation is from Section 8868, General Code.

Oklahoma

Section 2, Chapter 53 of Acts of 1919, provides : "For overgrade or

undergrade public highway crossings over or under steam or electric rail-

road or railway, the assignment of cost and maintenance shall be left to

the discretion of the Corporation Commission, but in no event shall the

city, town or municipality be assessed with more than fifty per cent, of the

actual cost of such overgrade or undergrade crossings."

Oregon

Section 4811, laws of 1917, provides: "The Commission shall have
the exclusive power to require a separa-

tion of grades at any such crossing and to prescribe the
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terms upon whicli such separation shall be made and the proportions in

which the expense of alteration or abolition of such crossings or the

separation of such grades shall be divided between the railroad or street

railroad or street railroad corporations aflfected, or between such cor-

porations and the state, county, municipality or other public authority

in interest."

Pennsylvania

Prior to 1914, cities and towns were authorized by an act of June
9, 1874, to enter into contracts with railroad companies for the elimination

of grade crossings. The city of Philadelphia, under this act, has an agree-
ment with the various railroad companies for work involving an expendi-
ture of $25,000,000, of which the city is to assume about one-half. Under
the Public Service Commission law, effective January 1, 1914, the Com-
mission has exclusive power over the manner of crossing of highway
and railways. In the case of existing grade crossings it may order such
changes as it deems necessary, including separation, either upon com-
plaint or of its own motion, and may apportion the cost including con-
sequental damages between the railroad, the city and the state.

In 1917 additional legislation was passed to enable the Commission
to lay out new highways or abandon existing highways in boroughs and
townships. Its purpose was to reduce the number of grade crossings.

An appropriation of $200,000 was made to take care of the state's portion

of the expen.se of projects during 1917 and 1918 and a limit of twenty-

five per cent, fixed by the state's share of any one project. A similar

amount was made available by later legislation for the years 1919 and
1920 and the limit on the state's portion of the cost raised to thirty-three

and one-third per cent.

Rhode Island

Section 48 of Chapter 215 of the Rhode Island laws provides that

the town council of any town wherein a turnpike or highway crossing

crossed by a railroad on the level therewith is situated may request the

corporation owning a railroad to raise or lower such turnpike or high-

way, if it is of th-e opinion that it is necessary for the security of the public

that such action be taken. If the corporation neglects or refuses so to do,

the town council may apply to the railroad commission, now the Public

Utilities Commission, for decision upon the reasonableness of the re-

quest, and if it is decided that such lowering or raising of the grade is

necessary, the corporation shall comply with the decision. Within thirty

days after such decision either party may petition the Supreme Court

for relief, and the court has full power to finally decide the question.

The cost and expense of making the change of grade shall be borne

by the railroad corporation and the town in such proportion as may be

decided by the court.

If after the decision of the court, or if, having taken no appeal from
the decision of the commission, the corporation unreasonably neglects

or refuses to change the grade, the town council may proceed to make
such change, and may in an action against the corporation recover all

charges and expenses occasioned by making the alteration.

South Carolina

The Legislature in 1920 amended the Act of 1915, regulating grade

crossings, to provide that railroad companies share in the expense of

reconstructing or relocating any highway appurtenant to the elirnination

of a grade crossing. Section 1 of the amended statute provides as

follows

:
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"Tlie Railroad Commission is given full authority to provide such
rules and regulations with reference to the crossing of railroad tracks
by public highways as in its judgment will be conducive to the public
safety, and furthermore, upon complaint shall investigate and may require
that any necessary crossings be made either above or below grade so as to

avoid, as far as possible, any grade crossing. Provided, that if the
Commission shall decide that such a crossing should be eliminated or re-

located, it will be authorized and directed to apportion, assess and re-

quire the payment by such railroad company of its pro rata share of the
expense incident to the construction and grading of any highway or road
appurtenant to such elimination or relocation. Provided, further, that

the cost to be assessed agaist such railroad company shall not exceed its

pro rata share for more than one-fourth of one mile. Provided, further,

that in case of railroads independently operated, having less than 80
miles of road within this state, the cost to be assessed against such rail-

road shall be such equitable proportion of the expense incident to grading
and constructing such appurtenant highway or road as the Commission
may determine, not exceeding its pro rata share for more than one-eighth
of a mile. And provided, further, that such crossings as are eliminated
by virtue of this section shall be closed as public highways or travel

places."

South Dakota

An act passed by Legislature (Chapter 126) approved March 2, 19U9,

empowers the Ma^'ors and Councils or Board of County Commissioners
to require by ordinance railroad companies to erect, construct, reconstruct,

complete and keep in repair any viaduct or viaducts upon or along such
street or streets and over or under such track or tracks, including the

approaches or such viaduct or viaducts as ma}- be deemed and declared
necessar}^ for the safety and protection of the public, subject to the re-

versal by the Board of Railroad Commissioners. The act empowers the

Maj'or and Council or Board of Commissioners to apportion the expense
as between two or more railroads, but also provides that the city shall pay
the consequential damages.

Section 62 and 63 of Senate Bill 220, known as the Horsfall Road
Law, approved March 14, 1919, provides as follows

:

"It shall be the duty^ of the Highway Commission and Board of
County Commissioners in designating the State Trunk and County High-
way Systems to eliminate all railroad grade crossings and all other dam-
gerous places on such highways so far as practicable either by paralleling

the railroad or by constructing undergrade or overhead crossings, or re-

locating the highways or bj' such other means as may be necessary to

properly safeguard the traveling public; provided, that the expense of
eliminating railroad crossings shall be divided between the railroad com-
pany and the state or counties in a fair and equitable proportion. The
Board of Railroad Commissioners of South Dakota and the Highway
Commission shall determine the necessity for eliminating such dangerous
crossings. If lands are appropriated for the relocation of any state or
county highway, which relocation is deemed necessarj- to avoid one or
more railroad crossings or other dangerous places, the railroad shall pay
one-half of the total cost of construction of the improvement, incltiding

the necessary lands. In the building of a subway or overhead crossing on
a state or county highway when no right-of-way is needed the railroad

company must pay for all of such improvement within the right-of-way
and provide for the necessary drainage.

"The state or county shall do the necessary grading approaching and
leading from such overhead or subwa}' undercrossing.
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"In the building of a subway or overhead crossing on a state or

county highway when new right-of-way is necessary, the right-of-way

must be obtained by the Board of County Commissioners either by con-

sent of the owners, or by condemnation. The railroad company must pay

for all such improvement within the lines of right-of-way and provide

proper drainage. The state or county shall pay for the right-of-way

and necessary grading approaching and leading from such overhead

crossing or subway under-crossing. The clearance or overhead room of

any subway or undercrossing shall not be less than 15 feet. The width or

clear roadway shall not be less than 24 feet. The approaches shall be

straight and under no circumstances shall these crossings contain curves.

"If the Highway Commission shall find it impossible to deal by
agreement with the companies concerned for a proper distribution and
payment of the cost of the work, the Highway Commission shall formally

lay before the Board of Railroad Commissioners of South Dakota all

the facts in the case, and the Board shall by order apportion the cost

which is to be paid by the company or companies concerned and the cost

to be paid by the Highway Commission or Boards of County Commis-
sioners."

Tennessee

Under an Act passed and approved April 9, 1921, the State Highway
Commission shall have the power to eliminate grade crossings of any
railroad or interurban railway track on any of the main traveled roads

now or hereafter designated by the State Highway Commission as in-

cluded in the general highway plan of the State. The Act provides that

the expense incurred by the railroad for surveys and plans for a grade

separation project shall be paid one-half by the State and in case a cross-

ing separation is ordered and subsequently revoked the State shall re-

imburse the railroad for all expense incurred for surveys and prepara-

tion of plans.

It is further provided that the total cost of a grade crossing separa-

tion shall be borne fifty per cent, by the railroad and fifty per cent.

out of the public funds as a part of the cost of the highway of which
the crossing is a part; this provision to apply only to crossings already

in existence or hereafter made or proposed over railroad tracks in ex-

istence at the date of the order for elimination thereof, and shall not

apply to any crossing of any highway by any railroad not in existence

at the date of the designation of such highway a part of the State Sys-

tem. There is also a provision for the division of cost of maintenance

the railroad to maintain that part on its right-of-way, except the surface

of the highway which the Highway Commission shall maintain, a plank

floor of an overgrade crossing being excepted as being a part of the

bridge.

Texas

There is no general law governing the elimination of grade crossings.

Some work has been done in the State under agreements resulting

from actions by cities to require separation of grades of tracks and
streets. Information from cities indicate that the State does not bear

any expense of this work and that counties do not share in cost of

work within the limits of a municipality.

Utah

The Public Utilities Act of 1917, Section 4811, provides as follows:

"No track or any railroad shall be constructed across a pubHc road,

highway or street at grade without having first secured the permission of
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the Commission. The Commission shall have the right to refuse its per-

mission or to grant it upon such terms and conditions as it may prescribe.

The Commission shall have the exclusive power to determine and
prescribe the manner, including the particular point of crossing, and the

terms of installation, operation, maintenance, use and protection of each

crossing of a public road or highway by a railroad or vice versa, and to

alter or abolish any such crossing, and to require a separation of grades

at any such crossing heretofore or hereafter established and to prescribe

the terms upon which such separation shall be made and the proportions in

which the expense shall be divided between the railroad corporations and

the state, county, municipality or other public authority in interest.

"Whenever the Commission shall find that public convenience and
necessity demands the establishment, creation or construction of a crossing

of a street or highway over, under or upon the tracks or lines of any
public utility, the Commission may, by order, require the establishment of

such crossing."

Vermont

Railroads are required by the Commission to spend not less than

$75 per year per mile of operated line in the state in the elimination of

grade crossings. The division of expense where there is an existing

crossing is sixty-five per cent, to the railroad, twenty-five per cent, to the

state and ten per cent, to the municipality, and where a new highway
crosses over existing tracks is sixty per cent, to the railroad, twenty-five

per cent, to the state and fifteen per cent, to the municipality.

The Public Service Commission may use its discretion in excusing

the railroads from the above requirements and except in some_ special

cases this has been done since January 1, 1918, due to the financial con-

ditions.

Virginia

County boards, or city or town authorities, may petition a railroad

company for the separation of grades. If the work is not started in

sixty days, they may appeal to the State Corporation Commission, which
after hearing will make a decision and in case of disagreement may
prescribe the character of the work.

That part of Section 3974 of the 1919 Code, relating to the distribu-

tion of expense, provides as follows

:

"When such improvement is to be made in any railroad it shall be

made by the corporation operating the same, and the whole expense
thereof shall be paid by such corporation. When it is to be made in a

county road, street or other highway, it shall be made by the corporation

whose track is to be crossed and the expense shall be borne equally by
said corporation and by the county, city or town having control of such

county road, street or other highwaj'. Provided that whenever an exist-

ing crossing of a highway by a railroad or of a railroad by a highway, at

grade, constructed since June 13, 1904, or hereafter constructed becomes,

in the opinion of the board of supervisors of any county or the proper

authorities of a city or town, a menace to the public safet}', or the elim-

ination of such crossing becomes necessary for the improvement of the

highway, and the costs thereof, and by whom and in what proportion paid

cannot be agreed on, the same shall be fixed and determined by the State

Corporation Commission in conformity with the principles of law and
equity.

"After said crossing has been constructed, the corporation whose track

or work is crossed shall maintain the same."
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In 1922 a law was passed requiring all vehicles to come to a full

stop at grade crossings of main line railroads not nearer 'than ten feet

and not farther than fifty feet from the track.

Washington

The Department of Public Works has jurisdiction over the elimina-

tion of grade crossings in all parts of the state, except within the limits

of cities of more than 20,000 population. Under the law, it has power to

apportion the cost to be borne by the interested parties, but orders in such
cases, like other orders of the Commission, are subject to review in the

court.

Municipalities have jurisdiction and power to order separation or

elimination of grade crossings within corporate limits. The practice varies

from fifty per cent, to railroads and fifty per cent, to municipalities to

100 per cent, of expense to railroads, with exception of consequential

damages, which has been borne by municipalities.

West Virginia

The State Road Commission may require grade crossing separation

upon agreement with parties at interest. In case of failure in agreement
may bring suit in equity before the court which upon hearing may decree

that the work be done, assess damages and assess costs.

Wisconsin

The Railroad Commission of Wisconsin has authority, whenever a

petition is lodged with it by the common council of any city, the village

board of any village, the town board of any town within which the cross-

ing is located, or whenever it is so lodged by any railroad company, after

notice and hearing, to reach a determination as to alterations of such grade
crossings, or substitution of another crossing at grade, etc., and the

Commission has the authority to fix the proportion of the cost and ex-
pense of such alterations or removals to be paid by the railroad com-
panies. Whenever such project is part of a road improvement, being
carried out under joint funds, either state or federal, the Commission
may apportion the municipalities' share to be paid out of joint funds.
In the case of the improvement of an existing highway or the construc-
tion of a new highway which results in the elimination of an existing

highway, the Commission, after hearing, may assess a railroad company
a portion of the expense if it finds that the railroad company is benefited.

Where such improvement is being carried out under joint funds the

joint fund shall be credited the amount of such assessment.
Another provision authorizes the Commission to take the initiative

when in its opinion public safety requires an alteration of any street or

crossing at grade by any railroad.

In regard to the practice as to the distribution of the cost of grade
separation, the cost of grade separation is not shared by the state, other

than as outlined above, except that the state bears the cost of investiga-

tion, plans and reports. The cost is assessed to the railroad companies
and the municipality, town or village. The proposition assessable to

each of the parties in interest is not fixed by law. It has been the prac-

tice of the Railroad Commission of Wisconsin to assess a certain per-

centage of the total cost of grade separation to each of the parties

in interest. The percentage has been varied to conform with changes
and conditions found to exist in different cases. Again, the Commis-
sion has apportioned the cost of grade separation by outlining the work
to be performed by each of the parties in interest. Street and electric

railways having locations upon highway crossings which are eliminated

are required to bear part of the cost of grade separation.
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Wyoming

There is no law covering the elimination of grade crossings.

District of Columbia

Grade crossing elimination work in the District of Columbia is gov-
erned bj' Special Acts of Congress. The law covering future work pro-
vides that no new streets shall be carried across steam railroad tracks at

grade, and in case a street is opened across the right-of-way, the cost

of the part of the viaduct or sulnvay within the railroad right-of-way
lines shall be borne equally by the railroad and the municipality ; the cost

outside of the right-of-way to be borne by the municipality.

In the past the railroads have paid for the work within the right-of-

way lines and the municipality has paid for the part without those lines,

except that the cost of changing street railway facilities, gas pipes, electric

wires, etc., belonging to public service corporation, has been borne by
the owners thereof.

Canada

The Board of Railroad Commissioners of Canada has very wide
powers and can order the separation of grades at highway crossings or

take such other action in the interest of the public as it deems expedient.

By Act of Parliament there is available to the Board the sum of

$200,000 per year for a period of ten years from April 1, 1919, for aiding

in actual construction work, for the protection, safety and convenience
of the public at highway grade crossings. The section of the Act relat-

ing to the apportionment of the fund is as follows

:

"The total amount of money to be apportioned and directed and or-

dered by the Board to be payable from any such annual appropriation

shall not in the case of any one crossing exceed twenty-five per cent,

of the cost of the actual construction work in providing such protection,

safety and convenience, and shall not, in any such case, exceed the sum
of fifteen thousand dollars, and no such money shall in any one year
be applied to more than six crossings on any one railway in any one
municipality or more than once in any one year to any one crossing."

The division of expense in a few cases which have come to the atten-

tion of the Committee has been about as follows ;

Railroad 35 iper cent, to 50 per cent.

Municipalities 35 per cent, to 40 per cent.

Government Grade Crossing Fund... 15 per cent, to 25 per cent.

(3) Municipal."—Collecting the requirements of the various cities

and municipalities has yielded verj' little definite information. As a gen-

eral proposition, cities by popular or political demand, pass ordinances

calling upon the railroads to eflfect the elimination of grade crossings

covering all crossings within given areas, varying with local conditions.

Notable instances are those in Chicago, Buffalo, Indianapolis, Detroit,

St. Louis, Reading, Pa., and others proposing programs of lesser extent.

The Committee on Roadway made a report, shown in Vol. 9, page

613, of the Proceedings, on the bibliography of "Track Elevation and

Depression in Cities." This Committee brought the data down to date

in the report shown at pages 304 to 314, Vol. 22.
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(II) Method of Procedure

(1) By Public Legislation.—From the information collected by the

Committee, it has been, up to the present time, the public largely which

has taken the initiative in movements leading to grade crossing separation,

by obtaining direct orders issued by State or municipal authorities con-

demning the crossing. In some instances civic organizations have taken

the lead in placing before communities and the railroads interested

schemes whereby grades might be separated.

(2) By Mutual Agreement.—Due to the increasing gravity of the

grade crossing menace to life and property due to the development of

motor traffic on improved primary highways intersecting trunk line rail-

roads, there is a growing disposition on the part of railway managers to

co-operate with the public in the elimination of grade crossings, and it

is the opinion of the Committee that, when projects are justifiable,

this is the proper method to pursue to arrive at a satisfactory solution

of the problem. By so doing the railroads may bring forward plans

that will be most suitable to meet the requirements and at the same time

be most economical. Public bodies and the general public often do not

give costs of such projects sufficient consideration.

(3) Distribution of Cost.—The construction costs of grade separa-

tion projects on highways being built under Federal Aid may be borne

50 per cent, from the Federal Aid fund, the remaining 50 per cent, by the

State, County, other public utilities and the railroads. This principle is

recognized by the States. The Alabama Highway Department reports

:

"Where there are no laws fixing compulsory participation be-
tween the railroads and the State, officials should consult with
i^ailroad authorities and agree, if possible, on some measure of
participation, but in any event the Federal Government is author-
ized to participate in the elimination of the grade crossing in any
amount not exceeding 50 per cent, of the cost of such elimination."

The Kansas Highway Commission reports that they "Assess grade

crossing separation costs 50 per cent, to the U.S. Government, 25 per

cent, to the county and 25 per cent, to the railroads."

In Pennsylvania the apportionment of costs is determined by the

Public Service Corporation.

In cities it is common for the municipaUty to take the position that

the railroads should pay for all improvements erected on their right-of-

way, but this usually throws the burden of cost on the railroad and is not

an equitable distribution from the standpoint of benefits derived. Where
the division of costs are based on right-of-way lines the railroad assumes

the expense of structures erected on its land; the other public utilities,

if there be any, participating to- the extent their properties are affected;

the municipality takes up the expense in changing the city improvements

and that portion of the new structures located ofi the railroad right-of-

way. The city should assume abuttal property damage costs.
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(5) RELATIVE ECONOMY OF STEEL, WOOD AND CON-
CRETE FENCE POSTS

Anton Anderson, Chairman, Sub-Committee; S. E. Slioup, A. H. lUter,

A. Cnnnpton, E. T. Johnston.

This general subject has been on the Committee's assignment for

several years, reports having been submitted in the years 1913, 1915 and

1918. During the past two years a large amount of additional informa-

tion applying particularly to wood posts, and covering practically the

whole country east of the Rocky Afountains, has been received through

the medium of questionnaires. Tiiese questionnaires were furnished old

section foremen and others familiar with the installation dates of fences,

so that fairly accurate information as to the past and probable future life

of individual posts has been obtained.

A summary of the information received is as follows

:

Steel Posts

jyt'iylited Simple
yo. of Posts Tdtal Post Years Average Life Average Life

83.399 1,883,369 22.58 18.1

Several roads reporting recent installations of steel posts are unable

to give an estimate of probable life, but this indicates increased general

use of steel posts. The weighted average life of those included in the

report seems to be about the same as wood, namely, 22.5 years. The sim-

ple average life of the fences reported is only 18.1.

Steel posts set in wet or swampy ground have a short life, five to eight

years being the total reported for some posts. The manufacturers gen-

erally claim a probable life of from 20 to 25 years and the data seems

to indicate this is about what to expect. Apparently the tubular, "L"

shaped or "T" shaped posts will give about the same life under similar

conditions.

Wood Posts

Kind of Post No. of Posts

Cedar 67,842

Red Cedar 3.925

White Cedar 13,849

Mountain Cedar 136,000

All Cedars 221,616

Chestnut 23,769

Oak 196,645

Cypress 1,390

Creo. Pine 406

White Pine 640
Locust 2,600

Bois d'Arc 405,199

Walnut 40
Juniper 592
-Vfesquite

Catalpa
Red Wood

All except Cedars.63 1,281

Total— All Posts.. 852,897

A
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It appears that cedar posts have a somewhat longer life in the North

than in the South. The figures indicate that this may be four or five

years. They also indicate that wood posts have a longer life in wet or

swampy ground than on higher land, where the drainage is good. Some
roads report the use of creosoted ties removed from the track for various

reasons as fence posts.

Concrete Posts

The following table is based on information concerning approximately

372,000 posts. The Committee has record of about 766,000 installed be-

tween 1905 and 1917:

Date Total
Installed No. of Posts Post Years Aver. Life

1906 239 4,287 18.0

1910

1912

957

3,534

1913 37,614

1914 262

1913 to 1917 213,361

1916 116,000

371,967

18,639

92,012

1,880,700

12,936

10,668,050

5,800,000

18,476,624

19.4

26.03

50.

49.7

50.

50.

49.67

Remarks
75 gone in 1923.

Life of balance
estimated from
present condition

278 failures to

1923. Life of

those remaining
estimated on pres-

ent condition

1,416 moved up to

1923 for cause
Conditions good,
failures very few.

Four posts re-

moved to date.

Condition balance

good
Failures very
slight. Condition
good.
Failures very
slight. Condition
good

The estimated life of posts put in from 1913 to 1917—not included

in the above table—is reported as indefinite, present condition of posts

good and failures few. Posts erected prior to 1913 were more or less

experimental in either material or manufacture and failures were many.

Since 1913 concrete fence posts have been built along the lines of

reasonably correct design and workmanship, and in view of the small

number of failures in these later posts, it seems reasonably safe to assume

for them a probable life of 50 years.

Cost

The cost of posts varies a great deal over the country. The average

derived from the information collected is as follows for posts in place:

Concrete posts 72c each
Steel posts 58c each
Wood posts 52c each
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Diagram No. 1 shows the annual cost per post of any type for various

first costs in place, at any assumed probable life.

Diagram No. 2 shows the annual cost of wood, steel and concrete

posts at varying costs of installation based on the average life given in

this report.

For example : The annual cost of the three kinds of posts having a

life as found in the above tables and estimated cost in place as shown

would be as follows

:

Kind of Posts Est. Life, Years Cost Installed Annual Cost

Concrete 50. $0.70 $0,044

Steel 22.5 0.58 0.047

Wood, Average 23.7 0.52 0.041

Wood, Cedar 23.9 0.50 0.040

Wood, Shortest Life 12.0 0.41 0.048

Wood, Longest Life 30.3 0.38 0.034

Generally speaking, the wood post seems to hold its own with either

steel or concrete, especially where local conditions as to fire or other de-

structive elements are favorable, and particularly where it is plentiful and

the cost low. Local conditions would seem to be a large factor in deter-

mining which kind is the most economical.
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Diagram 1

Annual cost per post of any type for various first costs in

place, at any assumed probable life
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Diagram 2

Annual cost of wood, steel and concrete posts at various

costs of installation, based on average life given in this report





REPORT OF COMMITTEE VIII—MASONRY
C. C. Westfall, Chairman; T. L. D. Hawden, Vicc-Cliairman;

J. T. Andrews, A. A. Johnson,
R. Armour, Paul Kircher,
T. L. CoNDRON, W. S. Lacher,
W. A. Christian, J. A. Lahmer,
A. O. Cunningham, A. N. Laird,

G. J. Bell, C. P. Richardson,
H. M. Brown, • F. E. Schall,
C. P. Howes, L. W. Skov,

J, E. Freeman, D. A. Tomlinson,
S. C. Hollister, Job Tuthill,
Richard L. Humphrey, J. J. Yates,

Conuiiittec.

To the American Raihvay Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects

:

(1) Revision of the Manual.

(2) Principles of Design of Concrete, Plain and Reinforced, for Use

in Railroad Structures.

(5) Development in the Art of Making Concrete.

The other subjects assigned to the Committee cover the co-operation

of the Committee with other committees and associations, and there is

no report to be oftered upon them at the present time.

Action Recommended

(1) That the report given in Appendix "A," on Revision of the

Manual, be accepted and the recommendations therein be accepted and

incorporated in the Manual.

(2) That the report given in Appendix "B," relating to the distribu-

tion of loads through embankment be accepted as a progress report only,

with a request for comments from the membership of the Association.

(5) That the report given in Appendix "C," on the Development

in the Art of making Concrete, be accepted as information.

Recommendations for Future Work

(1) Continue study of the Manual and submit proposed revisions

thereof.

(2) Continue study of Principles of Design of Concrete, Plain and

Reinforced, for Use in Railroad Structures.

(3) Continue representation on the Joint Committee on Standard

Specifications for Concrete and Reinforced Concrete and report progress

thereon.

Bulletin 264, February, 1924.
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(4) Continue representation on the Joint Committee on Standard

Specifications for Concrete Pipe and report progress thereon.

(.5) Study and report on the Development in the Art of Making Con-
crete.

(6) Co-operate with Committee on Marine Piling Investigation of

the National Research Council.

(7) Prepare Specifications for Various Aggregates Used for Con-
crete. Collaborate with producers to bring about better and more uniform
products.

(8) Outline of work for ensuing year.

Respectfully submitted,

The Committee on Masonry,

C. C. Westfall, Chairman.



Appendix A

REVISION OF MANUAL

J. T. Andrews, Chairman, Sub-Committee; G. J. Bell, R. Armour, J. A.
Lahmer, Job Tuthill, W. A. Christian.

The Sub-Committee submits lists of proposed changes as noted be-

low. Most of the suggested revisions were outlined in report of the

Sub-Committee last year, but not included in the general committee's

report. This list also included several items now omitted account of

further criticism by several members and whicli, on account of lack of

time, have not been subject of sufficient discussion for final decision.

DEFINITIONS

Present Form
Bench Wall.—The abutment from
which an arch springs.

Culvert.—A covered passage for

water under a roadway or em-
bankment.

Footing.—A bottom course.

Grout.— (Noun) The material re-

sulting from mixing cement and
water, or cement, sand and water,

to a fluid consistency.

Soffit.—The under side of a pro-

jection.

Spandrel Wall.—The wall at the

end of arch above the springing

line and extrados of the arch and
below the coping or the string

course.

Ashlar.—A squared or cut block

of stone of rectangular dimen-
sions.

Backing.—That portion of a ma-
sonry wall or structure built in

the rear of the face.

Cramps.—Bars of iron having the

ends turned at right angles to the

body of the bar which enter

holes in the upper side of adjacent
stones.
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Proposed Form
Bench Wall.—The abutment or

side wall of a culvert.

Block Rubble.—Field or rough
stone of large or massive size, as

it comes from the quarry.

Culvert.—A small opening through
a roadway or embankment. Note.
—The differentiation between cul-

vert and bridge is usually de-

termined by arbitrary limits of
span, depth of cover, etc.

Footing.—A foundation course.

Grout.— (Noun) A fluid mixture of
cement and water or of cement,
sand and water.

Grout.— (Verb) To fill the joints

and smaller voids in masonry
with grout.

Soffit.—The under side of a beam,
slab, arch, lintel or other pro-

jection.

Spandrel Wall.—The wall above
the extrados of an arch and be-

low the coping or the string

course.

Ashlar.—Face stone, usually of

rectangular dimensions, squared
or cut on beds, face and ends
and sometimes on back.

Backing.—That portion of a ma-
sonry wall or structure built in

the rear of the face course.

Cramp.—A bar of iron having its

ends turned at right angles to the

body, to enter holes in the upper
side or face of adjacent stones.
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Present Form
Dry Masonry.—Masonry in which

stones are built up without the
use of mortar. (See Masonry
under General Definitions).

Crushed Slag.—Air-cooled, blast

furnace slag of sizes included un-
der "Coarse Aggregate."

Crushed Stone.—Crushed natural
rock of sizes defined under
"Coarse Aggregate."

Form.—A temporary structure in

which to cast concrete.

Laitance.—A film or layer consist-

ing principally of the finer ce-

ment particles which rise to the
surface during the placing of the
concrete.

Monolithic Concrete Construc-
tion.—Monolithic concrete con-
struction is the building of a mass
of concrete without joints by a
continuous operation.

Tremie.—A cylindrical or other
form of tube with sloped top or
pocket used for depositing con-
crete in water.

Proposed Form
Dry Masonry.—Masonry in which

stones are laid up without the
use of mortar. (See Masonry
under General Definitions).

Crushed Slag.—Air-cooled, blast

furnace slag of sizes specified un-
der "Coarse Aggregate."

Crushed Stone.—Crushed natural
rock of sizes specified under
"Coarse Aggregate."

Form.—A temporary structure or
mold in which to cast concrete.

Laitance.—A film or layer of
scum consisting of the extremely
fine particles which separate from
freshly deposited mortar or con-
crete and collect on the top sur-

face.

Monolithic Concrete Construc-
tion.—A mass of concrete built

without joints by a continuous
operation.

Tremie.—A cylindrical or other
form of tube, with a funnel top
or pocket used for depositing
concrete in water.

SPECIFICATIONS FOR NATURAL CEMENT
It is recommended that matter now in Manual under this subject

be eliminated. So far as the Committee can ascertain, the use of this

material has been practically discontinued and the specification is no longer

of practical value.

SPECIFICATIONS FOR STONE MASONRY
Revision of this specification as per list attached is recommended.

Suggested changes are in Hne with actual practice and it is beUeved will

clarify the meaning and avoid several inconsistencies.

Paragraph 2.—Omit entirely. (This is in accordance with request

of Committee on Uniform General Contract Forms to avoid conflict

with their subject matter in Manual.)

Paragraph 3.
—

"Stone shall be and shall be sound, hard
(State kind)

and durable, of approved quality and shape, free from holes, seams, drys

or other imperfections."

Paragraphs 4 to 8, inclusive.—Omit entirely.

Paragraph 13.
—

"Stones shall not be dropped on or dragged over the

wall, but shall be placed without jarring stones already laid."

Paragraph 16.
—

"Stones shall not be laid in freezing weather unless

authorized by the Engineer. If laid, the stone shall be first freed from
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ice, snow, or frost by warming. The sand and water used in the mortar

shall be heated."

Paragraph 17.—Omit entirely.

Paragraph 18.—Substitute "13^ inches" for "one-inch" in second line.

Paragraph 20.
—"The stone shall be large and well proportioned.

The thickness of the courses shall diminish regularly from bottom to

top. The maximum thickness shall not be more than twice the minimum
thickness and no course shall be less than 12 inches thick."

Paragraph 21.
—
"Beds and builds shall be square with each other

and dressed true and out of wind. They shall be fine pointed, so that

the mortar layer shall not be more than ^ of an inch thick when the

stone is laid. Hollow beds shall not be permitted."

Paragraph 22.—Substitute "10 inches" for "12 inches" in third line

and add "The backs shall be roughly scabbled to avoid overhang."

Paragraph 23.
—"Exposed surfaces of the face stone where not other-

wise specified shall be rock faced with edges pitched to the true lines

and exact batter. The face shall not project more than three inches

beyond the pitch line."

Paragraph 24.^"Chisel drafts, not less than iy> inches wide, shall

be cut at exterior edges and shall be neat and accurate."

Paragraph 25.
—"Holes for stone hooks shall not be permitted to show

in exposed dressed surfaces. Such stone shall be handled with clamps,

keys, lewis or dowels."

Paragraph 26.
—

"Stretchers shall not be less in length than 23^2 times

their thickness with an average width of bed at least one and a quarter

times their thickness."

Paragraph 27.
—"Headers shall not be less in length than 2K' times

their thickness, shall occupy one-fifth of the face of the wall and shall

not be less in width than 1^ times their thickness."

Paragraph 31-A.
—"At least one-half of the backing stone shall be

of the same size as the face stone and be roughly squared ; the remainder

of backing stone shall be large, well-shaped and roughly bedded and

jointed. Bed joints shall not exceed one inch. Vertical joints in back

of wall shall not exceed two inches. The interior vertical joints shall

not exceed four inches.

Paragraph 33.—Substitute "9 inches" for "8 inches" in second line.

Paragraph 34.
—"Bond of stone in face, back and heart of wall shall

be at least one-half the thickness, but not less than 10 inches. Backing

stones shall be laid to break joints with the face stone and with one

another."

Paragraph 38.
—"Where required coping stones, stones in steps of

abutment wings and stones on piers and ice breakers shall be fastened

together with iron cramps or dowels in the position indicated on the

drawings."

Add new Paragraphs 38-A and 38-B as below

:
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Paragraph 38-A—Ice Breakers. Jii large piers witli ice-breakers, the

face of th,e stones forming the ice-breakers shall have a two-inch tooled

margin draft all around, and shall be dressed off between to a unimum
surface with a point or pick. The beds and vertical joints shall be pick-

dressed the full width of the stones, so as not to exceed one-quarter of an

inch in width. The backs of the stones shall be scabbled off so as to form

.square and vertical joints with the backing. The courses shall be ar-

ranged as shown in detail plans.

Paragraph 38-B

—

Trestef. Piers. Small piers carrying columns shall

have backing of precisely the same thickness as the face stones, with beds

dressed with the same care. The vertical joints shall be square, and

shall not exceed half an inch in width. Such piers shall be built wholly

of dimension stones, and the courses shall be arranged as shown in de-

tailed plans. The footings shall in all cases be of concrete, reinforced, if

necessarj-.

Between Paragraph 38 and Paragraph 39, change heading to read :

"Bridge and Retaining Wall Masonrv—Block Rubble"

Paragraph 39.—Insert words "may be" between "and" and "laid"

in the first line. Insert under "Arch Masonry" as Paragraphs 40-A and

40-B the following:

Paragraph 40-A.—^Falsework. The Contractor shall provide and erect

falsework for the temporary support of arch centers. This may be of any

preferred design, subject to approval, but shall be of ample strength

and stiffness to safel)', and without undue deformation, carry the whole

load of completed arch. The Contractor shall be entirely responsible for

the stability of the falsework, and for any damage that may result from
overloading, wind, flood, backwater, logs, ice, fire or other cause. Should

piling be necessary, the Railway Company may, at its option, drive the

piles at the cost of the Contractor.

Paragraph 40-B.

—

Centers. The Contractor shall provide and erect

centers strongly framed and braced longitudinally and transversely, the

upper surface conforming accurately to the curve of the intrados of the

arch, after making proper allowance for settlement under load. The lag-

ging shall consist of 2-inch by 3-inch dressed plank laid transversely along

the joints of the voussoir. Arch centers may be of any preferred design

(subject to approval). At the ends, and in large arches at the intermediate

posts, the centers shall be supported on sills or plates, provided with sand

boxes, folding oak or other hardwood wedges, or both. Centers shall not

be unequally or eccentrically loaded, and great care shall be taken in strik-

ing the arch centers to insure a slow and even subsidence, and to avoid

unequal stresses. They shall not be struck without the express permission

of the Engineer.

Paragraph 41.
—

"Voussoirs or ring stones shall be full size through-

out and dressed true to templet, and shall have bond not less than width

on intrados."
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Paragraph 42.—Substitute "J'^ iiich'" lor "^s inch" in second line.

Paragraph 43.— Substitute "fine pointed" for "smooth" in first hue.

Paragraph 47.
—"Extrados shall be grouted and finished with 1J4

inch 0(iat of mortar applied evenly for a finishing coat, upon which when

required shall be placed a covering of approved water-proofing material.

(For information on water-proofing see page 433.)

Paragraph 48.—Omit entirely.

Paragraph 49.—Insert the wf)rds "as far as api)licablo" at the end

of paragraph.

Between Paragraphs 49 and 50 change Heading to read

;

"Arch Masonry—Block Rubble"

Paragraph 50.
—

"Voussoirs or ring stones shall be full size through-

out and shall have bond not less than width on intrados."

Paragraph 53.—Substitute "Stones" for "Stone"' in first line.

Paragraph 56.—"Extrados shall be grouted and finished with IJ^

inch coat of mortar applied evenly for a finishing coat, upon which, when

required, shall be placed a covering of approved water-proofing material.

( P'or information on water-proofing see page 433.)"

Paragraph 57.—Omit entirely.

Paragraph 58.—Substitute for words "Rubble Stone" in last line,

"Block Rubble" and add words "as far as applicable."

Paragraph 59.—Substitute for words "Rubble Stone" in last line,

"Block Rubble."

Paragraph 60.— Substitute "Stones" for "Stone" in first line.

Paragraph 61.
—
"Cover stones shall be sound and strong and of thick-

ness indicated in drawings."

Paragraph 64.—Omit the word "ruliltle" in second line. Atld as an

additional sentence "Flat stones at least IH times as wide as thick

shall be used."

Omit sub-headings "Dressing" and "Disposition of Stone," over Para-

graphs 65 and 67, respectively.

Paragraph 65.
—"Bed and joint shall Ije roughly squared."

Paragraph 66.
—"Beds and face joints shall not exceed one inch.

X'ertical joints at back two inches and interior joints three inches."

Paragraph 68.—Substitute word "even" for "smooth" in second line.

Paragraph 69.—Insert the words "indicated on plans or" between "as"

and "directed" in first line. Omit the last sentence.

SPECIFICATIONS FOR CONSTRUCTING PRE-MOLDED
CONCRETE PILES

Following change is recommended

:

Paragraph 7.—Minimum temperature limit to be changed lo 50°.

(To be consistent with paragraph 26 of the Plain and Reinforced Concrete

Specification.)
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SPECIFICATIONS FOR DRIVING PRE-MOLDED CONCRETE
PILES

Paragraph 7 is considered somewhat ambiguous and open to misun-

derstanding, and the following wording is recommended

:

"Driving shall be continued until plan cut-oiif is reached or until the

rate of penetration specified by the Engineer is obtained."

Appendix B

PRINCIPLES OF DESIGN OF CONCRETE, PLAIN AND
REINFORCED, FOR USE IN RAILROAD STRUCTURES

A. O. Cunningham, Chairman, Sub-Committee ; T. L. Condron, H. M.
Brown, C. P. Howes, W. S. Lacher, L. W. Skov, S. C. Hollister,

J. J. Yates.

In approaching this subject, the Committee has outlined its work
to determine first the external loads for which concrete structures are

to be designed. The indeterminate questions involved are: the effect of

impact upon a structure beneath ballast or earth fill; distribution of the

live load through ballast and earth fill; and the proportion of the weight

of the earth fill immediately over the structure which is carried by the

structure.

The first step in determining these points involved developing the

theoretical distribution -of the loads with such empirical rules as may be

accepted at the present time as representing the best practice. It seems

to be a general opinion that a line on a slope of one-half horizontal

to one vertical represents a conservative lateral distribution of load

through an earth fill.

The impact formula and the amount of impact used in the design

of different types of structures are matters upon which there is consid-

erable difference of opinion. In the case of a concrete box or arch,

where the dead loads are of considerable magnitude, it seems desirable

to use an impact formula in which the dead load is a determining factor,

rather than impact formulas ordinarily accepted in steel design where the

length of structure and not the dead weight is a factor.

In the present instance, therefore, the Committee has tentatively

adopted the impact formula /= where L is the live load and D the
L+D

dead load.

The Committee has prepared and presents herewith diagrams based

upon these assumptions. The live load is taken as Cooper's E-60 loading

or for this purpose as equivalent to a uniform load of 12,000 lb. per linear

foot of track. The dead load is taken as the actual weight of the fill

and track and is assumed to weigh 100 lb. per cubic foot, the depth being

taken from base of rail to the underside of the slab of the structure.
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The lateral distribution of the live load is determined by assuming

the live load to be distributed from the ends of the tie on a slope of

one-half horizontal to one vertical.

The curves which have developed and which are included herein rep-

resent the loads obtained on the basis outlined. The Committee has given

a great deal of study to these curves, but is not yet prepared to make
recommendation on the application of these curves to actual design, it

being felt that certain modifications are necessary for the lesser depths

of fill.

The Committee expects before attacking the theoretical design of

structures to make further studies and prepare recommendations on

lateral distribution of live load as applied to slabs in unit construction

where the slabs are of minimum width and similar questions, which at the

present time involve more or less arbitrary decisions on the part of the

designing engineer and where there does not seem to be any great uni-

formity- of practice.

The Committee feels that these questions are just as essential as the

theoretical design, but that they have been to a great extent disregarded

by most authorities on concrete practice.

The Committee realizes that the answers to the questions under con-

sideration will depend for their value upon their relation to the best

accepted practice and feels that any recommendations of the Committee

which will not meet with the general approval of the designing engineers

of the railroads will be useless.

This preliminary report is, therefore, being submitted in the hope

that it will elicit constructive criticism from the members of the Associa-

tion, from which the Committee will be able to develop a recommendation

which .can be accepted as reflecting the best of the present-day practice.
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Fig. 1.



Appendix C

DEVELOPMENT IN THE ART OF MAKING CONCRETE

C. P. Richardson, Chairman, Sub-Committee; J. E. Freeman, Paul

Kircher, A. A. Johnson, A. N. Laird, D. A. Tomlinson.

Last gear's report briefly summarized tlie more important principles

for placing high-grade concrete, which have been developed through \ears

of laborator}- study. It also reviewed the results obtained by a number
of industrial organizations who are applying these principles on extensive

concrete work. This year your Committee has devoted the greater part

of its time to a study of similar work being done in connection with

various railroad projects.

In presenting this review, the Committee has not attempted to cover

the entire field of railroad activities along these lines. It is believed, how-
ever, that the references cited will serve to indicate the general interest

in this subject, and to emphasize its great importance.

Cleveland, Cincinnati, Chicago & St. Louis Railway (Big Four), Sid-

ney, Ohio

Particular attention has been given to an important project of the

Cleveland, Cincinnati, Chicago & St. Louis Railwa} at Sidney, Ohio,

consisting of sixteen concrete structures on a 6.7-mile cutoff, the largest

structure being a spandrel arch bridge across the Miami River. This

780- ft. bridge, consisting of three 140-it. spans and two 100-ft. clear

spans, crosses the Miami River and the Dixie Highway at an elevation of

approximately 95 ft. above the river bed.

The importance of this particular structure demanded concrete of

tlic highest quality and oflered an excellent opportunity to apply the prin-

ciples recommended in previous reports of this Committee. These meth-

ods, developed through laboratory experiments, have been described in

previous reports, and had been successfully apjjlicd in several liighway

and building operations, although they had not i)oen used to any extent

in railroad work. These was some doubt as to the possibility of ajiproach-

ing laboratory results, but Big Four officials felt that the moral effect

of making the tests would aid in obtaining better concrete, and that the

possibilities of improving the quality of concrete warranted a trial of

these methods. Moreover, this trial would determine the practicability

of adopting these methods on future work.

It was decided to use a mix which should theoretically produce a

concrete of the following compressive strengths at an age of 28 days

:

Footings 2,000 lb. per sq. in.

Piers and abutments 2,500 lb. per sq. in.

Spandrel arches 2,500 lb. per sq. in.

Arch rings 3,000 lb. per sq. in,

667
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In the footings, piers and abutments, a premixed gravel aggregate

was used, its size being to lYz inches. Its fineness modulus* varied

from 5.33 to 6.7, with an average of about 5.9. Approximateley 10,440

cu. yd. of this gravel concrete was placed. This required about 11,700

cu. yd. of the premixed aggregate, which indicates a yield of 89 per

cent. Because of considerable variation in the grading of the premixed

aggregate, the results were not considered satisfactory and separate fine

and coarse aggregates were used on the remainder of the work.

For the arch, rings and spandrel walls, sand to J4 inch and crushed

boulders and pebbles ^ inch to Yz inch in size were used. The fineness

modulus of the fine and coarse aggregates was quite uniform, averaging

3.2 to 7.8, respectively. For the arch rings, the batches generally con-

sisted of 11 cu. ft. of sand and 17 cu. ft. of stone, which, when mixed,

had a fineness modulus of 5.95. For the superstructure, 12 cu. ft. of

sand and 16 cu. ft. of stone were used in each batch, the mixtures having

a fineness modulus of 5.8. To place 4,800 cu. yd. of concrete required

about 6,400 cu. yd. of separate aggregates, which indicated a yield of

75 per cent.t

The amount of cement varied with the fineness modulus of the ag-

gregate, and the consistency and the strength which was required in the

various parts of the work. The proportions used and the results of

28-day compression tests are shown in Table 1.

In the concrete made from seperate aggregates, the slumpt was

usually limited to 4 inches, many batches having a slump of only 1 or 2

inches, the average being about 354 inches. This produced a concrete

much drier than it was thought could be handled through the chutes,

but no difficulty was encountered. The premixed gravel concrete, previ-

ously placed with the same equipment, required a much larger slump. The

gravel and sand were from the same pit, and the improved results ob-

tained with separate aggregates were undoubtedly due to the fact that

the fineness modulus of the sand and pebbles remained nearly constant

and the mixture was such as to produce a very "workable" concrete. This

same fact was observed in another structure containing about 6,500 cu. yd.

of concrete, where the concrete was largely placed by buckets ; to get

a good face on finished work, it was found necessary that the premixed

gravel concrete have a slump of about 7 inches, while concrete made of

separate aggregates worked satisfactorily with a 3-inch slump. In one

structure where premixed aggregate was used throughout, good results

were obtained, as aggregate was handled in small quantities, and in such

*A description of the fineness modulus appears on pages 102-4 Appendix "B,"
of the A. R. E. A. Proceedings for 1920.

tTest indicate that in combining fine and coarse aggregates their total volume
will shrink an average of IS per cent (a yield of 85 per cent). There is a further
shrinkage of about 11 per cent when the loose aggregates are mixed with cement
and water to form concrete (yield 89 per cent). Thus the yield of finished concrete
averages 89 per cent of the volume of premixed aggregate or about 75 per cent
(89 per cent by 85 per cent) of the volume of separate fine and coarse aggregates.
The results on this work indicated that yield ranging from 70 per cent to 75 per
cent was obtained with separate aggregates.

XA description of the slump test for measuring the consistency of QOficrete appears
on page 553 of the A, R, 15, A. Proceedings for 1921.
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manner as to cause little or no segregation of materials. The fineness

modulus remained practically constant, and the concrete could be handled

with a consistency represented by a slump of 4 inches.

There has been considerable general condemnation of the tower and

chute as a means of distributing concrete, because of the tendency to

use very wet mixtures, which often result in a separation of the mortar

and stone. On this work, however, the concrete was successfully placed

by chutes, and it is stated that this was accomplished without requiring

the use of excess mixing water and with practically no separation of

materials. The slope of the chutes varied from 1 on 2 to 1 on 3.

Standard 6xl2-inch test cylinders were made in accordance with the

A.S.T.M. Standard (Serial C-31-31), except that instead of taking the

sample from the form, it was drawn directly from the discharge of the

mixer, so that the actual slump of the sampled batch could be measured.

From three to six specimens were made for each day's run, from differ-

ent batches, and were stored in wet sand. Tests were made at 28 days.

Two hundred and eighty specimens, representing various mixes and slumps

ranging from 2 to 8 inches, had been broken up to December, 1923, and

several hundred more tests will be made before the completion of the

work. A brief summarj^ of the results of tests of specimens made at

the arch bridge between April 10 and November 11 is as follows:

Table 1

—

Compression Tests at 28 Days

Cleveland, Cincinnati, Chicago & St. Louis Railway—Bridge 199

—

Sidney, Ohio

1923

Average Results of Test Groups—28-Day Compression Tests

6" X 12" Cylinders

Aggregates—Sand to 4, F. M. 3.2; pebbles and crushed boulders ^i to

1>^, F. M. 7.8.

Time of mixing, 1 to 2 minutes. Concrete taken from mixer hopper.
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The column ck'sigualcd as tlic "True Mix" indicates the ratio between

the vohime of cement and tiie volume of the combined aggregates when

dried and roddcd in accordance with A.S.T.M. specification. This ratio

is used in order to obtain direct comparisons of the net volumes of ma-

terials used in cacli test, and thereby eliminate the "necessity of making

anv alk)\vance for variance in volume due to the moisture content of the

materials as used in the field. The shrinkage of the two loose aggregates

thus obtained averaged 25 per cent, to 30 per cent., or approximately the

total shrinkage of the finished concrete. For the purpose of comparison,

the relative ratio of cement to aggregates in the 1-2-4 mix as usually ex-

pressed may be compared with a true mix of about 1-4.3, as indicated in

Table 1, the volume of the separated aggregates averaging about a third

greater than the combined aggregates when dried and rodded.

In an article published in Engineering News Record of October 11,

1923, J. B. Hunley, Bridge Engineer, presented the following conclusions

regarding the value of these methods

:

'T. That the method of designing concrete mixtures, as worked out

in the laboratory, is applicable under field conditions and that a concrete

of predetermined strength can be obtained with considerable accuracx,

by using the proper mix and consistenc^^

"2. That quite dr^- concrete, of aggregates pryperl.N proportioned,

can be worked without difficulty and handled by the usual methods, and
with considerable saving in cement over that necessary in the wetter

mixtures of equal strength.

"3. That a specification, simply defining the mix as 1-2-4 and 1-3-6,

etc., without establishing some further requirements as to the consistency

and grading of the aggregates, means little from the standpoint of

strength, as the results may vary 100 per cent., and consequently such a

specification is uneconomical.

"4. That better results can usually be obtained with concrete made
from separate aggregate (sand and stone) than from a premixed aggre-

gate (gravel).

"5. That unless inspectors who arc familiar with this method of

j)roportioning concrete are available, it is scarcely practicable on small

work, as it takes them some little time to learn the mechanics of the

tests, and longer to completely grasp the theory, so as to be able to in-

telligently vary the mix under the different conditions of weather, material

and pouring. Where frequent sieve analyses and slump tests are made,

it requires a good deal of the inspector's time and on large and important

work a special man to make the necessary tests would probably be

justified."

The results obtained on this large railway project through the use of

improved methods of handling concrete, confirm the results obtained of

many highway and building operations, some of which were mentioned in

our last report. The practicability of applying the results of laboratory

investigations in the actual placing of concrete in the field was demon-

strated on this project, the results of the field tests agreeing very closelv

with those obtained by laboratory tests. It is also of interest to note thai

the Big Four engineers plan to continue the use of these methods on

future work.
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Temperature Records Kept at the Sidney Bridge

Another feature in this Big Four work at Sidney is the records of

the temperatures attained by the concrete in the piers and arches. These
showed that in the hardening process the interior of large masses of con-

crete attains a temperature about 70 degrees higher than the atmosphere
a few days after the concrete was placed, and that the rate of cooling

was very slow. The temperature a foot inside of the arch ring did not

drop to normal atmospheric temperature for si.x weeks, while the tem-

perature in the center of the piers remained above normal for periods of

two months or more.*

New York Central Lines—West

The New York Central Lines West has fitted up a laboratory in its

general office building at Cleveland, Ohio, for making tests on concrete.

Standard 6xl2-inch conrcte test cylinders are made on each job, in-

expensive tin molds being used for the purpose. Specimens are shipped

in the tin containers to the shops at Collinwood, where large testing

machines are available for making the actual tests. The tin containers

are stripped from the C3linder just before the test. Each container is

thus used but once. Specimens are molded and cured as recommended
by the A.S.T.M. (Ser. Desig. C39-21T.)

Slump tests are made frequently on all concrete work and every

effort is put forth to limit the slump to 6 inches for reinforced work, 2^
inches for mass work, and where the work permits, a smaller amount.

Inspectors are equipped with slump test cones, a supply of the tin molds,

and a set of sieves for making analyses of the grading of aggregates.

In the last year sieve analyses have been made of the greater part of

the aggregates commonly used for concrete W'Ork at different points along

the line. In addition, test cylinders have been made from all of these

aggregates in order to determine their relative value for use in concrete.

As a result of these tests, it is possible to select aggregates much more in-

telligently and to use the best available local materials on each job.

Humus (colorimetric) tests are also being made on all sands, both

in the laboratory and in the field. Careful sieve analyses are made in the

laboratory and if any sands appear doubtful on account of having a

fineness modulus lower than 2.67 (standard Ottawa), si.x 2 in. by 4 in.

mortar cylinders are made, three to be broken at seven days and three at

twent>--eight days. The same number of standard Ottawa cylinders are

made and broken to furnish a basis of comparison. .\11 c\linders are

cured in water until time for breaking.

This laboratory has been gradually developed during the last five

years, so that inspectors, contractors and material dealers are familiar

with its work and value, and are able to co-operate in obtaining increas-

ingly higher standards in concrete. This work is being done under the

*These temperature records are described in detail in the Railway Review of
October 6, 1923.
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direction of B. R. Leffler, Bridge Engineer, and F. K. DeinboU, Chief

Material and Supply Inspector.

The New York Central Lines West has used premixed aggregate

in a number of cases and reports satisfactory results. Their engineers are

careful to have the aggregates properly mixed before delivery on the

work and to prevent separation in handling. With reference to the use

of premixed aggregates and the use of the slump test, the following

comments of B. R. Lefifler, Bridge Engineer, based on the experience of

this road are of interest:

"In unloading premixed aggregate, the material should be deposited
in horizontal layers until the top of the cone or pile is reached. The ma-
terial should not be dumped by what I call the "cone" method. By this

I mean starting in the middle of the pile first, and enlarging outwards to

the circumference and top. This objectionable method would tend to

make the coarse material roll down from the peak of the cone formation
to the outer surface and bottom.

"I think the slump method of determining the consistency of concrete

an excellent, practical one, and is exact enough. For ordinary reinforced

concrete work, where the members are of ample size, I think a slump of
four inches is enough. For places where reinforcing bars are close to-

gether, a slump of six inches should be used. This slump may be obtained
by extra water with more cement, or sometimes by longer mixing. How-
ever, a whole job should not be penalized with a large slump just because
a few parts may require such a slump.

"Long time mixing, such as a minute and a half,, means more slump
without extra water."

Newark Bay Bridge

The Central Railroad Company of New Jersey have recently started

the construction of a four-truck deck plate girder bridge about 7,100 ft.

long across Newark Bay between Elizabethport and Bayonne, N. J. Top
of rail will have an elevation of 40 ft. above high water for practically

the entire distance.

The bridge will require about 100,000 cu. yd. of concrete, 35,000 tons

of steel, 13,000 piling and 650 cu. yd. of dregging. In addition the land

approaches will require ppproximately 10,000 tons of steel and 15,000 cu.

yd. of concrete.

The concrete in the caisson bottoms and the bridge seats of the bridge

will be proportioned 1 of cement to 5 of combined fine and coarse aggi'e-

gates measured separately. The concrete in the shafts of the piers will

be proportioned 1 of cement to 6 of aggregates.

The aggregates consist of washed silica sand varying in size from

that retained on a 100 sieve to that passing through a No. 4 sieve, and

silica gravel varying in size from the J4 sieve to a maximum of 2 inches.

The plant from which the aggregates are obtained is equipped to give

any grading desired, as the material is separated into various sizes and

can be remixed and shipped to the work in specified proportions.

All concrete is being designed to have a strength of 3,000 Jb. per

square inch at the age of twenty-eight days. The aggregates are pro-

portioned as to give a combined fineness modulus of 5.7 and the con-
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sistency is limited by a maximum slump of 3 inches, except in case of

concrete used around reinforcement where 4 inches is permitted.

Extensive tests are being carried out on this work in co-operation

with the Joint Committee on Standard Specifications for Concrete and

Reinforced Concrete and the Associated General Contractors of America,

and the results so far obtained from a number of standard 6 in. by 12 in.

cylinder tests show that the actual strengths obtained are somewhat higher

than the estimated strength.

This work is being done under the direction of A. E. Owen, Chief

Engineer, and under the jurisdiction of J. J. Yates, Bridge Engineer, who
as one of the Association representatives on the Joint Committee, is taking

an active interest in the results obtained.

Other Investigation

Your Committee has been greatly interested in receiving information

from a large number of roads who are either making preliminary studies

to better their concrete work, or have in contemplation the utilization of

scientific methods in the placing of concrete. Among other roads, the

Chicago, Burlington & Quincy and the Louisville & Nashville have re-

ported that particular attention was being given this subject.

Researches on Concrete Now Under Way

Your Committee is keeping in close touch with many investigations

of the various phases of concrete construction and the various uses of

concrete that are now under way at the Structural Materials Research

Experiment Station of the University of Illinois. Among the important

Laboratory, Chicago; the Bureau of Standards in Washington, and the

investigations under way at the Structural Materials Research Laboratory

is an extensive study of the use of concrete in alkali soils and a long

series of tests on several hundred fine and coarse aggregates obtained

from all parts of the United States.

Several hundred specimens of concrete made of dififerent aggregates,

with dififerent mixes, consistencies and conditions of curing, and in some

of which various water-proofing and alkali-proofing compounds had been

added, were installed at Medicine Lake, S. D., and at Montrose, Colo., in

November, 192L The test specimens were 10 inches in diameter and 24

inches long and were placed on end in such manner that they were em-

bedded about half way in alkali soil or water. The alkali conditions at

Montrose, Colo., are probably the most severe of any point in North

America, and the specimens are continuously exposed to a saturated

solution of sodium sulphate. At Medicine Lake the specimens are con-

stantly in contact with water containing about 5 per cent, magnesium

sulphate. These extensive alkali tests, which are more comprehensive than

the above outline indicates, may throw vaUiable light on the use of con-

crete in sea water.
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The exhaustive tests on miscellaneous aggregates mentioned above

will give comparative results for many types of aggregate, which, if

studied in detail, should be valuable to all members of the Association.

During the past year the Experiment Station of the University of

Illinois has issued a bulletin entitled "The Strength of Concrete—Its Rela-

tion to the Cement, Aggregates and Water." This treatise, based on the

theory of "Mortar-Voids" in the proportioning of concrete, is of con-

siderable interest at this time.

The Committee is also in close touch with the fire tests on concrete

block wall panels that were made during the Spring and Summer at the

Underwriters' Laboratories, Chicago, the investigation of the Florida

East Coast Railway, as to the condition of the concrete in its Key West
Viaduct, the tests now under way by the Joint Committee on Concrete and

Reinforced Concrete and other important research studies.

The Committee will welcome any inquiries or suggestions from mem-
bers of the Association, which relate to the subject matter of these re-

ports, or any data relative to railway work which has not come to the

attention of the Committee. The data presented during the past two

years, relative to the successful application of the principles of improved

practice in the production of concrete, appear to warrant the careful con-

sideration of these principles.

The Committee greatly appreciates the co-operation of the Associa-

tion members in connection with the investigational work now under way.
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A. C. Copland, W. A. Van Hook,
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To the Auicricaii Raihvay Enginceri)ig Association:

Your Committee on Records and Accounts respectfully presents

herewith its annual report to the Association, covering the subjects

assigned as follows :

(1) Revision of the Manual.

The recommended corrections and changes in the Manual are

shown in Appendix A.

(2) Cost-keeping methods and statistical records.

This is a combination of the two subjects:

(a) Cost-keeping methods and statistical records.

(b) Forms for analyzing expenditures for assistance in con-

trolling expenditures.

The first progress report on this subject, consisting of a state-

ment of general principles which should be observed in the prepara-

tion of any system of records and reports, and a bibliography, was

published in Bulletin 222 and in Volume 21 of the Proceedings of the

American Railway Engineering Association (1920). The second

progress report is now given in Appendix B.

(3) Plans, methods and forms for gathering and recording data for

keeping up to date the physical and valuation records of the property

of railways.

No report on this subject is offered.

t4) Feasibility of reducing the number of forms used in the En-

gineering and Maintenance of Way departments, combining forms and

simplifying those retained.

No report on this subject is offered.

(5) Methods for recording and accounting for the determination of

proper allowance for Maintenance of Way expenses due to increased

use and increased investment, assisting the Committee on Economics of

Railway Operation.

Bulletin 264, February, 1924.
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For an explanatron of the organization and the method of carry-

ing on this work by the two committees see the statement on this

subject, published in the Proceedings, Vol. 24, page 778, and in Bul-

letin 254, and for a report of progress of the work see report of

Committee XXI—Economics of Railway Operation.

(6) Revision of the I.C.C. Classifications of Accounts.

This subject was first assigned to this Committee in January,

1923, or late in the last Association year, and was treated in a pre-

liminary manner by a supplementary report to the Association at

the last Convention. In the organization of the work of the Com-
mittee for this 3'ear this subject was given a Sub-Committee for

consideration, and a report for information and of progress is given

in Appendix C.

(7) Outline of Work for the ensuing year.

See "Recommendations for future work" below.

Action Recommended

Your Committee's recommendations are as follows

:

1. That the changes in the Manual presented in Appendix A be

approved and the corrections and substitutions there recommended be

made in the Manual.

2. That the presentation and discussion in Appendix B be received

as information and as a progress report.

3. That the matter contained in Appendix C relative to the revision

of the classifications of accounts of the Interstate Commerce Commission

be received as information.

4. That all subjects given the Committee this year be reassigned or

continued.

Recommendations for Future Work

1. Revision of the Manual.

2. Cost-keeping methods and statistical records.

3. Plans, methods and forms for gathering and recording data for

keeping up to date the physical and valuation records of the property of

railways.

4. Feasibility of reducing the number of forms used in the En-

gineering and Maintenance of Way departments, combining forms and

simplifying those retained.

5. Methods for recording and accounting for the determination of

proper allowance for Maintenance of Way expenses due to increased use

and increased investment, collaborating with the Committee on Economics

of Railway Operation.

6. Revision of the I.C.C. Classifications of Accounts.

Respectfully submitted.

The Committee on Records and Accounts,

H. M. Stout, Chairman.
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(1) REVISION OF THE MANUAL

A. C. Copland, Chairman, Sub-Committee; Armstrong Chinn.

The following revisions of the Manual of 1921 are recommended:

1. Instructions for Use of Form 1113.

(a) Page 514, the second from the last paragraph:

Present Form Proposed Form
The authority should be made to Program authorities should ex-

expire at the end of the year in pire at the end of the period for

which issued. If work is incom- which they are granted,
plete at that time, a new authority
should be issued for the following
year's expenditures.

(b) Page 515. The last paragraph, beginning "Estimates should be

numbered ," including the seven numbered items thereof, should

be eliminated. These specifications pertain to the Estimates, not to the

Authorities for Expenditure. And these instructions are given on the

following page, in the appropriate place, under Instructions for Use of

Form 1114.

2. References to Government Operation of Railroads.

Sufficient time has elapsed since the end of Federal operation and ef

Federal control that all provisions for references to government records

should be eliminated from forms and specifications. The following cor-

rections, therefore, should be made

:

Page 517, Form 1115.—Eliminate columns 4 and 5 (D. C. E.—Form
and No.).

Page 519, Form 1117.—Eliminate line 3 on the right, and line 4 on

the left of the heading ("D. C. E. Reference" and "Under Government

Operation," respectively).

Page 520, Form 1117A.—The same correction as on Form 1117.

Page 521, Form 1117B.—Eliminate line 2 on the left of the heading

("D. C. E. Reference").

Page 522, Form 1117C.—The same correction as on Form 1117B.

3. Specifications for Maps, Charts and Profiles.

(a) Station Maps. Page 535.

Eliminate the ninth or last paragraph reading: "Tracks shall be repre-

sented on station maps either by center lines or by rail lines."

(b) Profiles; (c) Quantities. Page 538.

The first paragraph should be revised as follows

:

Present Form Proposed Form
Profiles of railways built after Profiles shall show for each mile

February 1, 1914, shall show for a summary of construction quanti-
each mile a summary of construe- ties to subgrade, including roadway,
tion quantities to sub-grade, includ- bridges and culverts,

ing roadway, bridges, and culverts.

Profile of railways built before
February 1, 1914, may show, at

the option of the company, similar
quantities in the same summary
form.
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(2) COST-KEEPING METHODS AND STATISTICAL
RECORDS

V. R. Walling, Chairman, Sub-Committee; A. M. Blanchard, H. Boitin,

H. A. Campbell, W. A. Van Hook.

COST-KEEPING METHODS

Able discussions and elucidations of fundamental principles of Cost-

Keeping Methods may be found in some of the excellent books listed in

bibliography of Report of 1920, and which will be brought up to date as

a matter of information and record when final report on this subject is

made, but your Committee believes that what is of more vital interest to

the Association under this topic is what is it costing the railroads to do

certain work per unit.

It is believed that the fundamentals for this purpose are few and

simple and consist of a record of all the units of material used and their

costs, with all the costs for applying such material to a definite location

with proper credits, if any, for material salvaged.

If an analysis of the accounting for a certain class of work under

study shows that this information is not readily available, then the cost per

unit cannot be ascertained until the accounting is made to fit the require-

ments.

It is the purpose of this discussion to make application of the fore-

going to certain items of Maintenance and Operation and submit simple

forms as a guide for obtaining the information.

Exhibits No. 1 and 2—Cost of Renewing Cross-Ties and Rail.

These items are chosen as the first to be considered because of their

importance in the cost of maintaining a railroad.

From the Classification of Operating Expenses, as prescribed by the

Interstate Commerce Commission, the material cost of cross-ties and rail

is charged to Accounts Nos. 212 and 214. The labor and work train service,

costs of unloading, distributing and putting ties and rail in track, and the

cost of picking up and disposing of released materials are charged to

Account No. 220, along with many other items of expense pertaining to

track maintenance.

Therefore, in order to obtain unit costs of this work, the costs must

be segregated at the source and compiled for totals in Roadmaster's.

Engineer's, Superintendent's or Accountant's offices, as the individual road

may elect. With this information then available, columns 1 and 2 of

Exhibit 1 may be completed, and the cost per tie in column 3 may be

determined.

The cost oi renewing switch ties and bridge ties may be obtained in

like manner.
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The accounting for rail, as prescribed by the Interstate Commerce

Commission, is similar to that for ties, although complicated l)y Account

No. 216—Other Track Material. To obtain cost per unit, the costs must

be segregated at the source and compiled for totals as indicated in tlic Cost

of Renewing Cross Ties. Exhibit 2 may then be completed from these

totals and the cost per unit determined.

Exhibit No 3—Cost of Painting Bridges per Ton of Steel and per

Square Foot of Surface Area.

The main item of Cost of Maintaining Steel Bridges is cost of paint-

ing. All costs of maintaining Bridges, Trestles and Culverts are charged

to Account 208, therefore, in order to ascertain cost of painting per ton

and per square foot of steel the costs must be segregated at the source

and compiled as outlined in Exhibits 1 and 2. With this information then

available, Exhibit 3 may be completed and unit cost determined.

This form is designed to be used for individual bridges, but with

slight modifications it may be used for all bridges of a type, or for all

bridges of a division or system.

It will be of most advantage when used for individual bridges, as from

it a comparison of the service of different brands of paint may be gained.

It will also be useful in comparing efficiency of painting gangs on the same

division or one division with another.

Similar forms may be prepared to record cost of painting buildings

and other maintenance costs which are made in sufficient volume to justify

the record.

Exhibit No. 4—Cost of Maintaining and Operating Coaling Stations.

Costs are not obtainable from the Interstate Commerce Commission

.\ccounts for determining unit costs, therefore, as in previous cases, they

must be segregated at the source and compiled for each station under

consideration.

The form submitted is intended to give comparative data upon the

cost of maintenance and of operation of coaling stations. While criticised

in Committee because of the inclusion of cost of operation, it appears that

there are roads where the management of operation as well as of mainte-

nance rests in the Engineering Department, and also where it is an Engi-

neering duty to investigate cost of operation and to assist in the selection

of the proper type of station. The form is designed to bring out the

relative costs and efficiency by years and by types of plant.

The cost of maintaining and operating water stations, cinder pits, etc.,

may be obtained in like manner.

STATISTICAL RECORDS

Cost-keeping is used to ascertain cost of work done, but such records

of cost are of value not only for a particular period and location, but

may be used to greater advantage to make comparison of costs, one period

with another or one location with another.
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The number of cross-ties renewed, tons of rail laid, number of track-

men hours worked, etc., for a given period are of interest and value as a

record, but their real value is had, as with costs, when the record of such

statistics is shown in comparison with performances of other periods.

Some typical forms for recording such statistics are presented here-

with.

Exhibit No. 5—Hourly Rates of Pay of Trackmen.

This chart provides for a graphic representation of hourly rates of

pay and also the length of the working day. Prior to 1917 there had been

but little variation from year to year in these items, but subsequently rates

of pay were increased more than 100 per cent and the working day gen-

erally reduced from ten hours to eight. In comparing expenditures per

unit of work from year to year and making a study of the same, it is

necessary that the information as to rates of pay and hours of labor be

readily available that a true comparison of the cost per unit may be had.

Hourly rates of pay of other classes of labor may be charted on

similar forms.

Exhibits Nos. 6 and 7—Average Cost of Ties eind Rail.

These two Exhibits show in graphic form a method of recording the

average cost of cross-ties and of rail. As additional information, on

Exhibit 7 is shown average cost of relayer and scrap rail.

Exhibit No. 8—Comparison of Tie Renewals.

This chart shows a comparison of tie renewals, estimated and actual,

from the year 1900 to and including the current year. The chart also shows

number of ties in track on sub-division, division or road, with annual

renewals to be made, based on varying lengths of life of ties from five (5)

to twenty (20) years.

The actual average life of ties in track is also shown. The method

used for determining this for any year is to ascertain the number of prior

years required to accumulate total renewals equal to the average number

of ties in track on the section of track,under consideration.

This chart will show the trend of longer life of tie, due to greater use

of treated ties and tie plates.

Exhibit No. 9—Rail in Track and Rail Renewals.

This chart shows in statement form rail in track—both gross tons and

track miles, also rail renewals in gross tons, track miles and in track miles

per cent.

Renewals in track miles is shown graphically. This unit is chosen

rather than gross tons, as it is believed it will more accurately represent

comparison by years.

If gross tons is used as the unit, the renewal with heavier section rail

will distort the graphical yearly comparison. The same thing is true, of

course, with track miles as the unit in case of mileage added to the track

section under consideration.
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Exhibits Nos, 10, 11 and 12—Graphical Comparison of Hours of

Labor Worked.

Exhibits Nos. 10 and 11 show total labor worked in the several sub-

divisions of Maintenance of Way and Structures; the former gives com-

parison by months for the three preceding j^ears, thus showing the seasonal

variation, while the latter gives comparisons by years.

Over a period of years, the sub-divisions in Exhibit No. 11 may show

a decided trend. Thus, due to increased use of signals and electrical equip-

ment, the hours of labor will show a rising trend, while permanent bridges,

more substantial buildings, etc., should reduce hours of labor and show a

decreasing trend in that sub-division.

Exhibit No. 12 gives comparison of total hours of labor worked main-

taining roadbed and track per road mile, track mile and equated mile.

If the amount of work to be done yearly were constant, this form

would show the relative efficiency of labor and supervision. Allowance,

however, may be made for this variation and the chart should be of value

in assisting in the control of expenditures.

Exhibits Nos. 13, 14 and 15—Graphical Comparison of Expenditures.

Exhibit No. 13 shows comparison of Total Expenditures by years for

Maintenance of Way and Structures, and sub-divided into Roadway and

Track, Bridges and Buildings, Signals and Electrical and "All Others."

Exhibit No. 14 gives comparison of total cost of maintaining road-

bed and track per road mile, track mile and equated mile.

These two forms are the same as Exhibits Nos. 11 and 12, except

that while expenditures are charted on these, hours of labor are charted

on them.

Exhibit No. 15 shows comparison by years for expenditures per

1,000,000 Gross and Net Ton Mile.

FORMS FOR CONTROLLING EXPENDITURES

Cost-Keeping, Statistical Records and the Control of Expenditures

are so closely interwoven that while the Exhibits Nos. 1 to 15, inclusive,

are to be used for the purposes named under the subjects of Cost-Keep-'

ing and Statistical Records, they have such a close relation to this matter

that if the information is kept as outlined it will assist in the study and

handling of this larger subject.

Your Committee has not been able to secure or prepare a compre-

hensive list of forms for this report. The two forms submitted have

been in use on two roads for some time and have proven to be of as-

sistance for the purpose for which they were prepared.
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Exhibit No. 16—Estimated Expenditures of Maintenance of Way
and Structures for Current Month of Current Year, Com-

pared with the Same Month of the Three Previous Years.

Estimate is prepared by Interstate Commerce Commission Accounts

and compared with the Actual Expenditures for the three previous years,

as shown on the form. The management may restrict the proposed ex-

penditures to a certain sum, to the average expenditures of the last tiircc

years or to last year's expenditures. If the estimate exceeds the allow-

ance, reductions are made in those accounts where the work is the least

urgent.

When the actual expenditures for the month estimated have been

received they are entered on the form for checking accuracy of the esti-

mate with the actual and for assistance in preparing next month's estimate.

Totals for period to date furnish check on actual and estimated ex-

penditures of the current year.

Exhibit No. 17—Estimated Expenditures of Maintenance of Way
and Sti-uctures for Current Month of Current Year.

This is a very comprehensive form providing for estimate to be

segregated between labor and material. On the particular road where it

is used it is handled in the following general manner

:

Maintenance of Way is centralized in the Superintendent of the Di-

vision. The accounts are compiled in the Superintendent's office, showing

the total amount spent under each item, and sent to the Auditor of

Disl)ursements' office.

The general plan of dealing with expense of the Maintenance of Way
Department is that the Engineer, after conferring with the Supervisors,

prepares and submits to the Superintendent a statement on this Exhibit,

on which is shown the force to be worked the coming month, by Super-

visor's districts, and on the same form is shown the force worked in

the corresponding month of the preceding year. Under the title of ex-

])ense is shown, by accounting items, the estimated total expenditures,

including both labor and material ; also such portions of expense which

may be chai^geable to Additions and Betterments, and this likewise is

compared with the same period of the previous year. This statement is

accompanied by a very full and complete detail showing the general plan

to be followed during the succeeding month. Quantities and values of

various kinds of material to be used are included on this detailed statement,

and this information, after being approved by the Superintendent, is

furnished in triplicate through the General Superintendent's office, to

the Engineer Maintenance of Way on the 20th of the month. The En-

gineer Maintenance of Way then prepares his recommendations and

submits them to the General Manager on the 24th of the month for

authorization.
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As soon as the Engineer Maintenance of Way has been advised what

he will be permitted to expend in this particular month, a conference

is held at the office of the Engineer Maintenance of Way, which meeting

is attended by the General Superintendent and District Engineer of the

grand district, and all of the Superintendents and Engineers within such

grand district, at which time a general discussion is conducted in which

Division Officers are encouraged to express freely their views and recom-

mendations covering the work at hand. At this meeting, the Engineer

Maintenance of Way and General Superintendent decide upon the ex-

penses, which, in their judgment, are necessary and advisable. In case

all the expenditure requested has not been authorized, the amount of money
to be spent is redistributed between the Bridge, Building, Track, Water
Service and other departments, where most needed.

The value of these meetings and the discussion of the work are

manifold:

It enables the General Superintendent and District Engineer

to obtain information bearing upon the condition on each Di-

vision that could not be easily obtained in any other way, and

provides for the monthly appropriation to be expended to the

best advantage.

It provides a means for a better control of practices on the

various Districts and Divisions, and may prevent the use of ex-

travagant methods on lines where the character or quantity of

business would not justify as high a class of railroad as on more

important lines.

It assists in formulating plans for carrying on the work in

a quick and thorough manner, which could not be so well accom-

plished by correspondence, and minimizes to a very great extent

letter writing and the making of reports.

It is of great value to the Division Officers in encouraging

them to express their views and opinions about this very important

feature of the work. It strengthens them in their responsibility

toward the proper maintenance of their territories, makes them

feel that their views are worth considering, and brings them in

closer contact with the General Officers.

The monthly allotment decided upon is given the Division Officers

at this expense conference, and the Superintendent and Engineers on

reaching their headquarters, call a conference of their Supervisors. The
expenditure is divided in an equitable manner, each Supervisor being

given a definite allowance of men and material covering the thirty-day

period.

The Supervisors in turn advise their respective foremen of their

allotment of men and material for the month, and in order to regulate the
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appropriation, the foremen daily furnish their Supervisors with a state-

ment of the amount of force and material used on the work under their

jurisdiction. The Supervisors consolidate these reports and forward them

to the Engineer, with the result that the Division Officers have immediate

knowledge of total expenditures to date.

When extraordinary conditions arise during the month, such as

washouts, wrecks, snow storms, and the like, the practice is to have the

Division Superintendents, through their General Superintendent, advise

the Engineer Maintenance of Way just how much additional allotment

is required. If this extraordinary expense is found extensive, the En-

gineer Maintenance of Way orders retrenchments on various Divisions

of the System in order to offset the extraordinary charges.

After the accounts are closed for the month, the Engineer prepares

a statement on this Exhibit showing the actual expenses and the allotment

figures, together with a detailed explanation of the increases and de-

creases in each account.

Conclusion

While the exhibits pertain to maintenance, it is also felt that they

may suggest methods and forms for accumulating and recording construc-

tion costs to advantage.

The Committee feels that it can be of service in the retention of

this subject. The imminent changes in the Interstate Commerce Commis-
sion Accounting Classification may require further work on the subject.

The Committee has had but limited contact on this subject with roads

other than those represented upon the Committee, and solicits and will

welcome information from other roads and members pertaining to this

matter.
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Appendix C

(6) REVISION OF THE INTERSTATE COMMERCE COM-
MISSION CLASSIFICATIONS OF ACCOUNTS

H. M. Stout, Chairman, Sub-Committee; H. C. Crowell, Henry Lehn,

H. J. Sargent.

During the past year this Sub-Committee has been working as a

part of a Special Committee under the authority of the American Railway

Association. A supplementary report will be submitted in a separate

pamphlet, covering the work of the Committee and the progress on this

subject.
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REPORT OF COMMITTEE XXI—ECONOMICS OF
RAILWAY OPERATION

G. D. Brooke, Chairman; R. T. Scholes, Vice-Chairmaii;
E. G. Allen, F. H. McGuigan, Jr.,

M. C. Blanchard, a. H. Ostberg,

J. M. Brown, J. F. Pringle,
F. W. Brown, H. T. Porter,

J. W. Burt, Dean W. G. Raymond,
B. M. Cheney, H. A. Roberts,
E. J. CoRRELL, L. S. Rose,
W. R. Dawson, Mott Sawyer,

J. M. Farrin, D. L. Sommerville,
C. S. GzowsKi, J. E. Teal,
E. T. HowsoN, H. M. Tremaine,
B. O. Johnson, F. H. Watts,
R. B. Jones, Barton Wheelwright,
D. J. Kerr, C. L. Whiting,
E. E. Kimball, C. C. Williams,
M. F. Mannion, Louis Yager,

Committee.

To the A}nerican Railway Engineering Association:

Your Committee respectfully presents herewith its report covering

the following subjects:

(1) Revision of Manual.

(2) Effect of speed of trains upon the cost of transportation (Ap-

pendix B).

(3) Methods of increasing the trafific capacity of a railway (Ap-

pendix C).

(4) Methods of analyzing costs for the solution of special problems

(Appendix D).

(5) Feasibility and economy of through routing of solid trains and

its effect upon the capacity of terminals (Appendix E).

(6) Methods for the determination of proper allowances for Main-

tenance of Wa}^ expenses due to increased use and increased in-

vestment (Appendix F).

(8) The utilization of locomotives to determine

:

(a) The percentage of time they should be available to per-

form actual transportation.

(b) Methods for obtaining maximum efficiency while so

available (Appendix G).

Action Recommended

1. No action is recommended.

2. That the progress report embodied in Appendix B be received as

information.

3. That the progress report embodied in Appendix C be received as

information.

Bulletin 264, February, 1924.
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4. That that part of Appendix D entitled "A Formula or Method of

Calculating the Cost of Moving Freight Traffic" be approved for pub-
lication in the Manual.

5. That the conclusions of Appendix E relating to the through
routing of trains be approved for publication in the Manual.

6. That the progress report embodied in Appendix F be received as

information.

8. That the progress report embodied in Appendix G be received as

information.

Recommendations for Future Work

The following subjects are recommended for future work:

1. Revision of the Manual.

2. Effect of speed of trains upon the cost of transportation.

3. Methods of increasing the traffic capacity of a railway.

4. Methods of analyzing costs for the solution of special problems.

5. The economy resulting from the operation of trains against the

current of traffic on multiple track lines. (A report was made on this

subject in 1922 and it is proposed to resume the study.)

6. Methods for the determination of proper allowances for Mainte-

nance of Way expenses due to increased use and increased investment.

7. The utilization of locomotives to determine:

(a) The percentage of time they should be available to perform
actual transportation.

(b) Methods for obtaining maximum efficiency while so avail-

able.

Respectfully submitted,

The Committee on Economics of Railway Operation,

By G. D. Brooke, Chairman.



Appendix B

(2) EFFECT OF SPEED OF TRAINS UPON THE COST OF
TRANSPORTATION

Dean W. G. Raymond, Chairman, Sub-Committee; E. G. Allen, J. M.

Farrin, Mott Sawyer, R. T. Scholcs.

Sub-Committee No. 2, to which was assigned the study of the effect

of speed on the cost of transportation, has carried on a considerable dis-

cussion by correspondence, and held one meeting on the 5th of August. It

has secured copies of the tabulated results of experiments made on the

Northern Pacific Railway, and also those made on the Danville Line of

the Illinois Division of the New York Central Railroad during May
and June, 1919, and it has the record of the test made by the Illinois

Central Railroad. These records it has studied, together with some results

of regular running on the Peoria & Eastern, which have been furnished

by Mr. Rose.

The tests so far made, while so far as they go seem to substantiate

the conclusions heretofore drawn, are insufficient in extent to warrant a

final general statement.

Through the co-operation of Mr. Rose, of the Peoria & Eastern, it is

expected that a new series of tests will be made on that road which it is

hoped will furnish sufficient data to enable the Committee to arrive at

a general statement.

It is suggested that the subject be continued another year.

Appendix C

(3) METHODS OF INCREASING THE TRAFFIC CAPACITY
OF A RAILWAY

L. S. Rose, Chairman, Sub-Committee ; G. D. Brooke, E. E. Kimball,

Barton Wheelwright, C. C. Williams, D. J. Kerr.

The work done by the Sub-Committee this year has been largely the

extension of the principles outlined in previous reports to new applications

and the simplification of the method to make it more practical. It is felt

that the chief value of this method is to help visualize train operations so

as to make it easier to follow freight train performance from month to

month and be on the lookout for conditions which contribute to good and

poor operation. In this connection two interesting applications have been

made to illustrate how the method may be used.
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Running Log of Freight Train Performance

Fig. 1 shows a suggested form for keeping a Running Log of Freight

Train Performance. Many roads keep the data required for such a log

by divisions, in which case it is felt that a Superintendent would be

greatly benefited if he could have a picture of his operations month by

month as fast as the returns are available.

At the left the train miles per day are plotted vertically and train

hours (road time) per 100 train miles are plotted horizontally for the

12 months of 1921. Each point is numbered to correspond to the number of

the month and in the spaces below the diagram the average train weight

is shown for each month. After the points in the upper diagram for 1921

are all plotted, a straight line is drawn through them to indicate the

general tendency of freight train operation for the twelve months' period.

A similar diagram at the right is prepared to show the performance

for 1922. Current month's operation may be indicated by a tack and its

successive locations marked by suitable symbols of numbers to show its

path. For reference with previous operations the straight line indicating

the performance for 1921 is drawn on the diagram. Likewise, in the space

below the average train weight in 1921 is plotted for comparison with the

average train weight in 1922.

It will be noted that for the first six months of 1922 all the points

are above and to the left of the 1921 line, indicating an improvement in

road time over that obtained in 1921. If it is imagined that .these records

are the records of a short division where opportunities had been made to

study the effect of various operating conditions, then no doubt the Super-

intendent could assign some reasons for the improvements noted, such

as : lighter trains or more favorable weather conditions, etc. This

particular diagram has been plotted from statistics published by the Inter-

state Commerce Commission for the Ohio-Indiana-Alleghany Region and,

therefore, covers such a wide territory that detail analyses are impossible,

but it so happens that important historical events in 1923 are apparent

from this study and later an example is given of the kind of studies

which can be made from time to time on any particular division to develop

better operating methods.

Continuing with the explanation of Fig. 1, it will be noted that be-

ginning with July the points for the next six months are below and to

the right of the 1921 line, which can be explained by the fact that the

shopmen's strike took effect July 1st and the conditions which resulted

had a far-reaching influence upon freight train performance. On account

of these unusual conditions, 1922 operations cannot be taken as a guide,

hence the performance for 1921 is used for a comparison with 1923 opera-

tions.

The first three months of 1923 indicate the effect of fuel shortage

and cold weather. By April these efifects were wearing off, as indicated

by the fact that point 4 (April, 1923) shows a tendency to get back on

the 1921 line and points 5, 6 and 7 (May, June and July) are on the line.
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Fig. 1. Suggested Form for Running Log of Freight Train Performance.
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Other points, 8, 9 and 10, are fairly close to the line. It should also be

noted that there has been a steady improvement in train weights during

1923. It is not important for this study to dwell upon the facts which

brought this about in the case of the Indiana-Ohio-Allegheny Region, but

anyone responsible for the purchase of heavier motive power would be

interested in a comparison of the results obtained by such means on any

particular section of track and it would be a source of considerable satis-

faction to be able to visualize the effect by some such diagram as shown.

To properly interpret the reasons for variations from the normal

it is necessary to make investigations along several different lines, of

which the study made last year of the "Effect of Double Tracking on

Freight Train Operation" is one example and the study made this year

of the "Effect of Passenger Train Operation Upon Freight Train Per-

formance" is another.

THE EFFECT OF PASSENGER TRAIN OPERATION UPON
FREIGHT TRAIN PERFORMANCE

The method used in this investigation is an abridgment of the method

described last year. The method of plotting train-hour diagrams is rather

cumbersome for many investigations, hence it is felt a simpler method

can be put to use for preliminary studies and later, if closer determinations

are required, the train-hour method can be used.

To determine the effect of passenger train operation on freight train

• performance, two districts, as shown in Fig. 2, were chosen and about

76 days were selected between May 1st and August 31st, 1923, when a

variable number of freight and passenger trains were operated. On the

98-mile district NV-W there were forty days when 12 passenger trains

per day were operated. On these days the number of freight trains

operated per day varied from 9 to 16, as indicated in Fig. 3. No attempt

has been made to check the figures with respect to other variable operat-

ing conditions, so that naturally there is a great deal of variation from

the straight line which is drawn through the midst of these points. This

straight line can be taken as representing the average or theoretical varia-

tion of the average road time of freight trains when twelve passenger

trains per day are operated.

Of the 76 selected days, eleven days were found when only seven

passenger trains per day were operated, three days when eight, one day

when six passenger trains per day were operated. The number of freight

trains operated on these days varied about the same as when twelve

passenger trains were operated, hence the same procedure was followed

in drawing the straight hne through the midst of these points, Fig. 4. The

theory calls for these two lines to intersect the horizontal axis at the same

point. So far as the actual points are concerned, there is nothing which

indicates the two lines intersect the horizontal axis at different points,

hence the straight line for seven passenger trains per day has been con-

structed to pass through the same point on the horizontal axis as the

straight line for twelve passenger trains per day.
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In addition, there were a number of other days when there were 11,

13, 15 and 16 passenger trains per day operated, but there was not enough

of them to determine the slope of corresponding lines. These points are

plotted in Fig. 5 to show that the points, for the most part, indicate that

when there are 13, 15 or 16 passenger trains operated, an average road

time for freight trains greater than shown for 12 passenger trains can

be expected. Likewise when 11 passenger trains per day are operated

the tendency seems to be very close to the line shown for 12 passenger

trains per day. This is a further check on the manner of drawing the

lines.

The same procedure has been followed for the short section C-NV

—

12 miles. In this case the difference in the number of passenger trains

per day is only one, yet the effect on freight train performance is ap-

preciable.

Considering Fig. 6, assume there are seven passenger trains and

14 freight trains operated per day. It will be seen that the average road

time per freight trains is 7.05 hours for a 98-mile run. If the number

of freight trains per day remains at 14 and it is desired to increase the

number of passenger trains from 7 to 12, then the average road time per

freight train will be increased from 7.05 hours to 7.9 hours an amount

represented by "B." In other words, the addition of five passenger trains

per day to the service adds in this case an average of .85 hours to every

one of the 15 freight trains. Hence, if the running log sheet showed a

point .85 hours off the line and it was known that the passenger service

had been increased during this period by five trains, it could be assumed

that this condition was largely the cause for the apparently poorer show-

ing. By a similar study changes in other conditions might show where

better operation could be obtained. However, with such knowledge the

extra crew time for the freight service could be charged against the cost

of providing extra passenger service.

Likewise, suppose it was desired to know how much the freight

service could be increased and still not exceed the average road time of

crews if five passenger trains per day were taken off, assuming that there

were already 12 passenger and 14 freight trains per day.

The average road time corresponding to 14 freight trains and 12

passenger trains is 7.9 hours. If there were only seven passenger trains

per day, the number of freight trains corresponding to 7.9 hours is 17.

That is, five passenger trains in this case have the same effect as three

freight trains, or A—B.

In the case of Fig. 10, the effect of one passenger train is the same

as one freight train. It would, therefore, appear that the effect of pas-

senger train operation upon freight train performance depends upon

length of division, track facilities and profile, etc. The Committee is,

therefore, not ready to draw general conclusions from the studies made

this year.
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(4) METHODS FOR ANALYZING COSTS FOR THE SOLU-
TION OF SPECIAL PROBLEMS

J. E. Teal, Chairman, Sub-Committee; J. M. Brown, B. M. Cheney, W. R.
Dawson, C. S. Gzowski, C. C. Williams.

At a meeting of the Committee held at the University of Illinois,

Urbana, III, May 24, 1923, for the purpose of perfecting plans for prose-

cuting the work of the several sub-committees, it was decided that Sub-

Committee No. 4 should devote its time during the current year to the

study of the "Cost of stopping and accelerating a freight train to the

speed from which it was stopped." Although no subsequent meeting of

the Sub-Committee was held, the Sub-Committee is able to report progress,

and to outline the method of procedure in attempting a solution of this

problem.

On account of the many variable conditions, such as of alinement,

grades, weather and temperature, train load, weight and internal resist-

ance of locomotive, character of equipment in the train, and speed, it is

self-evident that no such cost can be determined which will be of general

application. The cost will vary and vary greatly as the conditions change

and the solution of the problem will lie in determining the proper method"

of making allowance for the variable conditions.

The simplest case will be that of a train of given weight and make-up,

operating on straight level track at a given speed, under average tempera-

ture and weather conditions. The problem is, (1) to determine a method

or formula for computing the cost in this simple case, and (2) to devise

modifications which will enable the variable conditions—curvature, grades,

train load, weight, etc.—to be taken into account and properly reflected.

There are numerous items of cost which should be included in the

cost of stopping a freight train and accelerating it to the speed from

which it was stopped. The more important items may be classified under

the following heading:

Direct Cost Indirect Cost

1. Loss in track capacity; seri-

1. Fuel. ousness of which depends on the

density of.traffic.

2. Water. 2. Loss' of the use of equip-

ment, incident to the slow^er freight

3. Brakeshoe wear. movement, and increasing per diem
charges.

4. Wear and tear of equipment. 3. Damage to cargo due to ad-

ditional shocks and vibration, as

5. Wear on tracks and roadway. reflected in damage claims from
shippers. Amount depends upon

6. Wages. character of cargo.

4. Adverse advertising.

713
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It would seem possible to determine the items of direct cost by con-

ducting a sufficient number of tests or careful observations in the actual

operation of freight trains under varying conditions. The Committee

realizes, however, that it is exceedingly difficult to conduct a series of

tests from which information may be obtained which will make possible

the development of a formula that may be applied under all conditions

of train load, speed and track. If it is found impractical to have tests

made for the determination of the influence of these variables, the Com-
mittee will only be able to work out a number of theoretical caies under

conditions assumed as close as may be to actual operation.

Of the items of direct cost, fuel and water are factors which will

vary with the train load and speed; also with the period of time a train

is standing still. Brakeshoe wear will depend upon speed and axle load.

Wear and tear of equipment will be very difficult of determination; this

item embraces the damage due to shocks and the increased work of the

brakes in dispelling the momentum of the moving train and of acceler-

ating the train from a stop to the speed at which it was moving. Wear and

tear on track and roadway is an expense item which may be obtained

through careful observations extending over a period of years. Wages
may or may not be affected. If the delay in stopping the train adds to the

overtime (time paid for in addition to the standard day) then it is an

important part of the cost to be considered; however, there may often

be stops which will not affect the wage item.

The Committee has collected data of value concerning the brake-

shoe wear and plans are being prepared for obtaining other information

regarding the direct items of cost—from observations of actual freight

train operation, if practicable—the value of which will depend upon the

conditions under which it is obtained.

The indirect costs are indeterminate. They may be large or small,

depending on traffic and other conditions existing at the time of the

stop, and may have an important influence on the local operation of the

railroad. The Committee will not endeavor to determine these costs.

On instructions from the Committee, the report of this Sub-Com-
mittee of last year, embraced in Appendix D of the Committee's report

to the 1923 convention, has been gone over carefully and some revisions

made for the purpose of clarifying and improving the language and
arrangement, without appreciably altering the meaning. It is submitted

herewith with the recommendation that it be published in the Manual of

Recommended Practice.

A FORMULA OR THE METHOD OF CALCULATING THE COST
OF MOVING FREIGHT TRAFFIC

The method is designated to include Maintenance of Way, Mainten-

ance of Equipment, Transportation, Traffic, General Expenses and Fixed

Charges that enter into and should be applied in determining the cost of

the movement of freight between any two points on the railroad or

through or over any special facility operated by the Railroad Company
incident to performing its function of manufacturing transportation.
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The accuracy of the results that may be desired is only limited by

the degree of refinement that may be practical in developing the various

tables to be used in the application of the formula in solving the many
problems of operatings costs that are constantly coming before railroad

managers. As an illustration, it may be desired to know the cost of

handling live stock from a midwestern point to a market center or to

tidewater, or the cost of handling grain or other individual commodity or

miscellaneous freight between certain points on the line. The formula

will also be useful in comparing the cost of moving a given volume of

traffic via two different routes. Certain important interests may offer a

large additional tonnage for transportation between two points and by the

application of this formula it may quickly be determined whether or not

this additional business would be profitable.

In presenting the tables the spread, or period of time, the figures

cover is not indicated; this must necessarily be left to the individual

carrier, as conditions will vary greatly on different railroads. In the

case of wages, fuel and other supplies, the latest prices would ordinarily

be best. The same thought may apply to most all items in the Mainten-

ance of Way and Maintenance of Equipment Accounts, except items of

repair, where a greater spread should be used in order to take into ac-

count seasonal variation in business and expense. Where wages are spread

over a long period involving a change in rate of pay, the same should be

equated to present-day basis.

Direct and indirect expense items are developed in certain tables

:

In the Maintenance of Way and Maintenance of Equipment Accounts

the indirect expense is based on the ratio of dollars expended per dollar

of direct expense and in the case of transportation accounts the indirect

expense is based on the ratio of dollars expended per train mile. In other

words, the indirect expense is based on the ratio of expense not affected

by use of volume of business handled to expense which is affected by use

or the volume of business handled. This method is adapted to problems

not involving increases or decreases in traffic; however, should the prob-

lem involve a change in the volume of business, it will be necessary to

equate the indirect expense units inversely to such variation in the traffic

to be handled,

.
"^W

The same consideration should be made in applying the unit costs

for fixed charges, which, within certain limits, will increase as the vol-

ume of business decreases and decrease as the volume of business in-

creases.

The figures set up in the various tables are of value only in illus-

trating a plan by which this method or formula may be worked out.

Tables of similar units can be set up in forms very concise and convenient

for ready reference in applying this method to the problems to be met

with on the several operating divisions of a great railroad.
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THE NORTH AND SOUTH RAILROAD CO.

A Formula for Estimating the Cost of Moving Freight Traffic

—

Derivation of Cost Data

Table 1

Engine and Train
Crew Wages in
Through and Local

Freight Service.

Table 2

Rates of Pay for En-
ginemen, Firemen,
Trainmen and Yard-

men.

Table 3

Column 1

Direct Expense—Fuel
Hauling and Han-

dling per ton.

Table 3

Column 2

Direct Expense —
Water per 1,000 Gal-

lons.

This table is compiled from data furnished
by the Bureau of Rates of Pay, and the figures
are based on decision of the United States Rail-
road Labor Board, or other decision op rates
of pay in effect.

Straight pay per eight hour day (or per 100
miles), and hourly overtime rate of entire crew
(engineman, fireman, conductor, flagman, and
one, two or three brakemen, as condition may re-

quire), are given for each class of power and
kind of service.

This table is prepared from the same infor-
mation used in compiling Table 1, and is in-
tended to supply the necessary detail for modify-
ing total crew pay where special operating con-
ditions exist, such as the use of two road engines
per train, or other features not covered by the
standard crew combinations given in Table 1.

This item covers Direct Freight Transporta-
tion and Maintenance of Equipment Expense per
ton for hauling Company coal from mine to fuel
station, plus cost per ton for fuel station opera-
tion.

In computing the cost of haul from the orig-
inating point to any given division, the first step
is to obtain the average direct expense per net
ton mile of all freight, on each division partici-

pating in the movement.
Figures covering the_ average total haul in

fuel, to the given division, are then obtained
from the Fuel Bureau, or other proper source,
and each participating division assigned its por-
tion of this mileage.
The average net ton mile cost (direct expense)

on each division affected is multiplied by its as-
signed portion of the entire haul, and by totaling

these products the cost of haul per ton is de-
termined for the entire distance.

The cost per ton for fuel station operation
is obtained for each division by dividing Account
394-c by the total tons of passenger and freight
fuel disbursed.

This cost is obtained by converting total pas-
senger, freight and yard fuel disbursed on each
division, into equivalent gallons of water, on the

basis of one gallon of water for each pound of
coal, and dividing Accounts 385 and 397—the di-

visional water expense—by the equivalent gallons
?o obtained.
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Table 3

Column 3

Direct Expense—Sta-
tion Agents, Clerks
and Supplies per

Train Mile.

Table 3
Column 4

Direct Maintenance
of Way Expenses
(Roadway and Track)
per 1,000 Gross Ton

Miles.

This item includes the total freight portions
of Accounts 2)72) and 376 less the labor Sub-ac-
counts 373-d and 272)-e^. The figures in column
3 are obtained by dividing these net amounts by
the freight train mileage.

This expense includes all Maintenance of
Way and Structure items considered as being
affected by use or volume of traffic.

The accounts, listed in detail, as developed
by Sub-Committee No. 6 of Committee No. XXI
(see appendix Fj Vol. 24, Proceedings, 1923,

pages 1084 to 1094, inclusive), are shown in the
following Table "A," the freight portion only
being used. Separation between Passenger and
Freight expenses is made according to the Inter-
state Commerce Commission formula "Rules gov-
erning the separation of Operating Expenses be-
tween freight service and passenger service on
large steam railways, effective January first,

1920." This method of separating passenger and
freight expenses may be revised to meet the needs
of the individual carrier.
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Table "A"

Maintenance of Way and
Structure Accounts
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It may be found expedient to handle certain special facilities separ-

ately, as Coal and Ore Wharves Account 243 and Grain Elevators Ac-
count 237, in which event they may be taken out of Table "A," and treated

as indicated on page 715 and shown in Table "3-C."

Table "B" Direct Expenses, is obtained from Table "A" by grouping
related accounts. Column "3" shows the percent, of the total Mainten-
ance of Way Structure Accounts affected by usage.

Table "B" Direct Expenses

Maintenance of Waj' and Structure Accounts
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Table 3

Column 6

Indirect Maintenance
of Equipment Ex-
pense per Dollar of
Direct Maintenance
of Equipment Ex-

pense.

The unit values given in Column 5 are ob-
tained by dividing the total expenses (freight)
for the above items, by the freight train mileage
made on each division.

The total direct expense and total indirect

expense on each division is obtained by applying
the percentages shown in the following Table
"D" in Columns 5 and 6, using freight portion
only. The unit values in Table "3," Column 6, are
obtained by dividing the indirect expense by
the corresponding direct expense.

The percentages in Table "D" have been de-
termined by using the best information devel-

oped for the test period (1915-1916-1917) collab-

orating with experienced mechanical engineers.
It will be noted that 57.72 per cent, of the

maintenance of equipment expense is direct or
may vary with the business handled and 42.28 per
cent, is indirect or may not be affected with the

business handled.

Table "D"

Maintenance of Equipment Accounts

2

-3 0)

Eh O.

CIhS

0;S

Direct
Expense

OS §TI

PL,EHH<t3

Indirect
Expense

3 o . o~.

Superintendence
Shop Machinery
Shop Machinery Department
Power Plant Machinery
Power Plant Machinery Department
Power Substation Apparatus
Power Substation Apparatus Department.
Steam Locomotive Repairs.
Steam Locomotive Depreciation
Steam Locomotive Retirements
Other Locomotive Repairs
Other Locomotive Depreciation
Other Locomotive Retirements
Freight Train Cars—Repairs
Freight Train Cars—Depreciation
Freight Train Cars—Retirements
Passenger Train Cars—Repairs.
Passenger Train Cars—Depreciation
Passenger Train Cars—Retirements
Motor Equipment of Cars—Repairs
Motor Equipment of Cars—Depreciation
Motor Equipment of Cars—Retirements
Floating Equipment—Repairs
Floating Equipment—Depreciation
Floating Equipment—Retirements
Work Equipment—Repairs
Work Equipment—Depreciation
Work Equipment—Retirements
Miscellaneous Equipment—Repairs
Miscellaneous Equipment—Depreciation
Miscellaneous Equipment—Retirements
Injuries to Persons
Insurance
Stationery and Printing
Other Expenses
Maintenance Joint Equipment at Terminals—Dr.
Maintenance Joint Equipment at Terminals—Or.

Totals.

301

302
303
304
305
306
307
308
309
310
311

312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

75 25

75 25

65

76

86

14

100
100
25
100
100
35
100
100
24
100
100
25
100
100
90
100
100
14

100
100
14

100
100
50
100
90
100
20
20

100.00

.33

1.58
3.01
.53

.16

35.13

.04

'l6!57'

2 76

5.72
4.72
.24

.01

.03

.03

8.92
8.82
5.07
.87

.79

.13

1.28
.18

#
.12

.29

.27

.02

57.72 42.28

#Les8 than .01 per cent.
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Table 3

Column 7

Indirect Maintenance
of Way Expense per
Dollar of Direct
Maintenance of Way

Expense.

The Indirect Maintenance of Way and Struc-
ture Expense per dollar of Direct Maintenance of

Way and Structure Expense is obtained by ap-
plying the freight portion of the accounts listed

in Table "B" shown above for Table "3," Column
4, taken from Table "A" and summarized by
grouping related accounts. Column 3 in Table
"B" shows the per cent, of the total Maintenance
of Way Structure Accounts affected by usage or
direct Maintenance of Way and Structures Ex-
pense ; while the same column in Table "C"
shows the per cent, not affected by usage, or the

Indirect Maintenance of Way and Structure Ex-
penses.

Table "C"—Indirect Expense

Maintenance of Way and Structure Accounts



722 Economics of Railwa}^ Ope ration

Table 3-A

Repairs, Lubricants
and Other Supplies
for Locomotives—Di-
rect Expense per Lo-

comotive Mile.

Table 3-B

Freight Car Repairs
per Car Mile

Train Supplies and
Expense per 1,000

Car Miles.

Table 3-C

Average Cost per
Ton Handled through

Special Facilities.

The following method is used to obtain re-
pair costs for the various classes of locomotives.
This is based on the assumption that the average
cost of locomotive repair varies directly as its

weight.
A—Number of Locomotives of all

classes and types 2,544
B—Total weight in pounds (including
empty tenders) 701,750,000

C—Average weight per locomotive in
pounds (B-^A) 276,000

D—Total locomotive mileage 28,152,000
E—Total locomotive pound - miles

(Millions) (CXD) 7,770,000
F—Total Account 308 $ 9,212,000
G—Cost per million pound - miles
(F--E) :..$ 1,185

Cost per Locomotive Mile {Inc. Tender)*
Mallet, 553,000 Pound-miles per loco, mile $0.66
Santa Fe, 417,000 Pound-miles per loco, mile 0.50
Heavy Mikado, 397,000 Pound-miles per

loco mile 0.47
Standard Mikado, 350,000 Pound-miles per

loco, mile 0.42
Heavy Consol., 257,000 Pownd-miles per

loco, mile 0.30
*This cost is obtained by multiplying "Cost per

million pound Miles" (G) by the weight of loco-
motive and tender and dividing by 1,000,000.

Cost of Lubricants and Other Supplies for
Locomotives is obtained by dividing total of Ac-
counts 398 and 399 by passenger and freight lo-

comotive mileage (yard excluded).

The average is found and in establishing fig-

ures for the various classes, the Heavy Consolida-
tion engine is taken as the average, the Mallet as
double the average, the Mikado and Santa Fe are
graded between Heavy Consolidation and Mal-
lets.

To obtain the Freight Car Repairs per Car
Mile the total of Account 314 is divided by the
corresponding total loaded and empty car mileage
including caboose.

To obtain the cost of Train Supplies per
1,000 Car Miles the total of Account 402 Freight
portion is divided by the corresponding total

loaded and empty car mileage including the
caboose.

The items under this heading, Coal and Ore
Wharves, Grain Elevators, and Floating Equip-
ment, have their unit values given uniformly on
the basis of tonnage handled through the given
facility. The following accounts are included

:
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Table 3-D

Fixed Charges

Per Car Mile

Table 4
Direct enginehouse
Expenses per Dis-

patchment.

Table 5

Direct Yard Expense
per Unit Car Re-
ceived and Cars per
Yard Engine Hour,
("Unit Cars" means
a car received in the

yard from line of
road or from connec-

tions).

Item

Coal and Ore Wharves, Transp. Acct.—375 M. of

W. Acct. 243.

Grain Elevators, Misc. Op. Acct.—443 M. of W.
Acct. 237.

Floating Equipment, Transp. Acct.—408 M. of

W. Acct. 325.

The items listed under this heading represent
the following:

(1) Taxes (basis calendar year).

(2) Joint Facilities and Lease of Road
(basis calendar year).

(3) Hire of Equipment (basis calendar
year).

(4) Return on Investment (per cent, on
valuation).

These Expenses are distributed between pas-
senger and freight service on the basis of the

ratio of Freight Expense to total operating ex-
penses for the calendar year, the freight portion
being 80 per cent. (This per cent to be deter-

mined for each particular railroad.)

By applying the above freight percentage
to items (1), (2), (3) and (4) and dividing each
result by the freight car mileage the imit values
are obtained.

The costs given by stations in this table,

represent the average cost of labor and material
per engine dispatched, (Passenger, Freight and
Yard) from the points named.

This table is compiled from data given on Indi-

vidual Yard Expense statements prepared
monthly for each yard. These statements are in

effect a distribution of the following divisional

expenses:
Acct. 377—Yard Masters and Yard Clerks.

Acct. 378—-Yard Conductors and Brakemen.
Acct. 379—Yard Switch and Signal Tenders.
Acct. 380—Yard Enginemen.
Acct. 381—Yard Motormen.
Acct. 382—Fuel for Yard Locomotives.
Acct. 384—Yard Switching) Power Purchased.
Acct. 385—Water for Yard Locomotives.
Acct. 386—Lubricants for Yard Locomotives.
Acct. 387—Other Supplies for Yard Loco-

motives.
Acct. 388—Enginehouse Expenses Yard.
Acct. 389—Yard Supplies and Expenses.

In order to arrive at the Direct Expense the

amounts charged to Accounts 377, 379, 389, have
been deducted from the totals of the above listed

accounts. The Direct Expense is then divided by
the number of unit cars received in order to

obtain the unit costs given in Table 5.

The number of unit cars handled per engine
hour is given in the Individual Yard Expense
Statement and has been included in Table 5, for
the purpose of figuring locomotive repair costs.
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Table 6

Ratio of Road Loco-
motive Miles to Train

Haul Miles.

Table 7

Helper Service—En-
gine Trip Basis.

Table 8
Cost per ton LCL
Freight Handled by

Station Labor.

Table 9

Hire of Private Line
Equipment Per Car

Mile.

Table 10

Cost per Ton Haul-
ing and Handling

Fuel

Table 11

Average Number of
Crew Hours per

Trip.

The purpose of this table is to provide a

method of correcting certain Transportation and
Maintenance of Eqipment expenses to allow for

light and terminal mileage.
In computing the unit value for each divi-

sion, the total freight train mileage less mileage
of engines run light with caboose, is applied as

a divisor into the total freight train mileage plus

the light and terminal locomotive mileage.

The ratios are given in percentage form and
are used as multipliers for the purpose of inflat-

ing the following item

:

Wages of Road Crews.
Fuel.

Water.
Engine Miles for Lubricants and

Supplies.

Enginehouse Expense.
Engine Miles for Repairs to Road

Locomotives.

This table gives helper engine mileage

—

helping and light—and Direct Transportation Ex-
pense per helper engine trip on practically all

helper districts. The class of engine is also noted
for convenience in computing helper repairs.

The items of expense included in the cost

per trip are as follows

:

Wages of engine crew.

Fuel.

Water.

Lubricants and Supplies.

Enginehouse Expense.

This table is based on data furnished by the

Station Service Bureau or other similar source.

The unit values are obtained by dividing the

expense for platform forces at each station by
the corresponding number of tons handled—first

handling.

The costs per car mile, are those in effect at

the time the study is made. These figures are to

be substituted for the average value of $0.0026
per car mile given under Fixed Charges when pri-

vately owned equipment is used for particular

commodities.

The calculated cost of hauling and handling
fuel as explained on page 716 for Table "3," Col-
umn 1.

The average number of crew hours per trip

is taken from Form showing freight train per-

formance for a suitable period of days or months.
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Table 1.

Engine and Train Crew Wages in Through and Local Freight Service

—As of July 1, 1921

Class of Power—Weight on Drivers^
Locomotive Series Numbers

Mallet
275,000 lbs. and over.

Santa Fe
300,000 lbs. to 350,000 lbs.

Mikado
200,000 lbs. to 250,000 lbs.

Heavy Consolidation and Pacific.

170,000 lbs. to 200,000 lbs

Light Consolidation and Pacific.

Mogul and Heavy Six Wheel.
140,000 lbs. to 170,000 lbs

Miscellaneous Light Freight, Passenger and
Switching Locomotives.

100,000 lbs. to 140,000 lbs

80,000 lbs. to 100,000 lbs.

Total per 8 Hrs. or per 100 Miles and
Hourly O. T. Rate

Through Freight

5-Men 6-Men

[ $29.31

\ 5.50

528.01
5.25

I $27.32

\ 5.12

$27.00
5.06

$26.68
5.00

I $26.28

I 4.93

$26.04
4.88

$33.79
6.34

$32.49
6.09

$31.80
5.96

$31.48
5.90

$31.16
5.84

$30.76
5.77

$30.52
5.72

Local and Pickup

5-Men 6-Men 7-Men

$31.55
5.92

$ 30.25
5.67

$29.56
5.54

$29.24
5.48

$28.92
5.42

$28.52
5.35

$28.28
5.30

$36.43
6.83

$35.13
6.59

$34.44
6.46

$34.12
6.40

$33.80
6.34

$33.40
6.26

$33.16
6.22

$41.31
7.75

$40.01
7.50

$39.32
7.37

$39.00
7.31

$38.68
7.25

$38.28
7.18

$38.04
7.13

Table 2.

Rates of Pay for Enginemen, Firemen, Trainmen, Yardmen, etc.'

As of July 1, 1921

ENGINEMEN AND FIREMEN
Total per Day or per 100 Miles and Hourly Overtime Rate

Class of Power
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Table 2—Continued.

FREIGHT TRAINMEN

Occupation or Crew Make-up

Conductors
Flagmen or Brakemen.

Conductor, Flagman and 1 Brakeman
Conductor, Flagman and 2 Brakemen
Conductor, Flagman and 3 Brakemen

Through Service

Per Day or
Per 100
Miles

S5.80
4.80

$14.76
19.24

Per Hour of

Overtime

Sl.OSi
0.84

$2. 76

J

3.60i

Local and Pickup
Service

Per Day or
Per 100
Miles

S6.32
4.88

816.08
20.96
25.84

Per Hour of

Overtime

$1.18i
0.91i

$3.01i
3.93

4.84ir, r laguiau aiiu o r>raiieuieii iiu . ot t.

hours or less, 100 miles or less, constitutes a day's work. Basis 12^ miles per hour.

YARD TRAINMEN

Rate per
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Table 3-C

Average Cost per Ton Handled Through Specied Facilities
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Table 7

Helper Service—Engine Trip Basis

Helper District
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APPLICATION OF TABLES

Direct Transportation Expense.

Wages of Road Crews :

Average hours on duty per trip is taken from Form Table
1 gives total straight pay per day or per 100 miles and the hourly
overtime rate according to the class of road engine, the kind of
service and the number of men in a crew. Table 2 is used to ob-
tain the pay of engine crews where doubleheaders are operated.

After computing the wage expense as above, multiply the result

b}'^ the percentage in Table 6 in order to include the additional cost

of light and terminal engine mileage.

Fuel :

The tons consumed per trip is taken from Form and the

cost is computed on the basis of the prevailing average purchase
price plus the cost of hauling and handling on the division under
consideration, as shown in Table 3, Column 1. After obtaining

this portion of the expense, multiply by the proper percentage
taken from Table 6, as explained under "Wages of Road Crews."

Water:
The amount used is obtained by multiplying the tons of fuel per
trip by 2,000 (basis of one gallon of water per pound of coal).

The cost per 1,000 gallons on various divisions is given in Table
3, Column 2. This expense must be multiplied by the proper
percentage taken from Table 6, as explained under "Wages of

Road Crews."

Lubricants and Supplies :

Multiply the train miles by the proper divisional percentage, taken
from Table 6, to obtain total engine mileage per trip (including

light and terminal). The cost per engine mile for various classes

of power is given in Table 3-A under "Repairs, Lubricants and
Other Supplies for Locomotives."

Enginehouse Expense:

Take the cost per dispatchment from Table 4 for the enginehouse
affected and multiply by the proper divisional percentage in Table

6, as explained under "Wages of Road Crews."

Freight Train Supplies and Expenses :

Multiply the car miles, in thousands, per trip by the cost per 1,000

car miles as given in Table 3-B.

Helper Service:

Obtain the direct transportation expense per helper trip from
Table 7, consulting form showing performance of freight trains

as to the number of helpers used per train on the helper dis-

tricts affected.

Yard Service:

Take the cost per car through the yard affected from Table 5

and multiply by the number of cars per train. Where a one way
movement through several yards is being considered, use one-half

of the tabular cost per car for each of the terminal yards and the

full cost per car for intermediate yards. Where a round trip

movement is being computed—that is, loaded cars in one direc-

tion and empties in the other—simply apply the full cost per car

[
for each yard affected, to the outbound trains only.
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Operation of Line and Terminal Facilities—Direct Expense

Station Service:

The charges for Agents, Clerks and Supplies at so much per

train mile on divisions affected—see Table 3, Column 3—is ap-
plied to all train movements, whether loaded or empty and re-

gardless of commodity. Station Labor will only be applied to

those classes of freight known to be involved and when it is

necessary to consider this item the cost per ton handled can be
taken from Table 8, for the stations affected.

Coal and Ore Wharves :

Take the cost per ton handled fi-om Table 3-C when coal or ore

shipments requiring handling through such facilities are in-

volved.

Grain Elevators :

Take the cost per ton handled from Table 3-C when grain ship*

ments requiring the use of railroad elevators are involved.

Floating Equipment:
Take the cost per ton handled from Table 3-C when any traffic

requiring the use of such facilities is involved.

Direct Maintenance of Equipment Expenses

Road Locomotives :

Multiply the train mile by the proper divisional percentage taken
from Table 6 to obtain the total engine mileage per trip, includ-

ing light and terminal. The cost per engine mile for running and
classified repairs is given for various classes of locomotives in

Table 3-A. These costs apply, for the given classes of power,
on all parts of the railroad.

Helper Locomotives:

The total mileage—helping and light—for each helper trip is

given in Table 7. The cost per engine mile for running and
classified repairs is given for various classes of locomotives, in

Table 3-A, as explained under "Road Locomotives."

Yard Locomotives :

Table 5 gives the cars handled per engine hour based on the_ num-
ber of all inbound cars into the yard. In order to obtain the

yard engine hours per train, this tabular figure should be doubled
and then divided into the number of cars handled in such train,

whether into or out of the yard affected. The tabular figure is

doubled because it is considered that yard engine hours are about
equally divided between the operations of handling cars of in-

bound and outbound trains, whereas the usual method of measur-
ing yard engine performance is on the basis of inbound cars

only. Engine hours per train—obtained as above—multiplied by
6 to reduce to a mileage basis, and then multiplied by the repair

cost per mile in Table 3-A will give Yard Locomotive Repairs per

train, into or out of the yard.

Freight Cars:

Multiply the car mileage per train by the cost per car mile as

developed for all divisions of the railroad and shown in Table
3-B.
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Floating Equipment:

The cost per ton handled is given in Table 3-C and should be ap-

plied only where traffic requiring the use of such equpiment is

involved.

Direct Maintenance of Way Expense

Roadway, Track, Etc. :

The gross ton mileage per train is multiplied by the cost per

1,000 gross ton miles for the divisions afifected, as indicated in

Table 3, Column 4.

Coal and Ore Wharves :

The cost per ton handled is given in Table 3-C and should be

applied only where traffic requiring the use of such facilities is

involved.

Grain Elevators :

The cost per ton handled is given in Table 3-C and should be

applied only where traffic requiring the use of such facilities is

irivolved.

Indirect Expense

Transportation :

The train miles per trip is multiplied by the cost per train mile

for the divisions afifected—see Table 3, Column 5.

Maintenance of Equipment:

The total Direct Maintenance of Equipment Expense is multi-

plied by the cost per dollar as indicated in Table 3, Column 6,

for the divisions afifected.

Maintenance of Way :

The total Direct Maintenance of Way Expense is multiplied by

the cost per dollar as given in Table 3, Column 7, on divisions

afifected.

General and Traffic:

To obtain this cost, total all of the following expenses-;-Direct

Transportation, Operation of Line and Terminal Facilities—Di-

rect, Direct Maintenance of Equipment, Direct Maintenance of

Way, Indirect Transportation, Indirect Maintenance
_
of Equip-

ment, and Indirect Maintenance of Way—and multiply by
_
the

cost per dollar as given in Table 3, Column 8, for the divisions

afifected.

Fixed Charges

The unit values of items given under this head in Table 3-D are

to be multiplied by the total car miles per trip for the run being

considered.

The following tables give the result of solving a problem by the ap-

plication of this method, for the purpose of determining the cost of

handling coal between two points and of comparing the economic advan-

tages or disadvantages of two routes.
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Cost of Hauling Coal from A to E—Comparison by ACD and AXD
Routes—Recapitulation

«
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Cost of Hauling Coal—A to E—via ACD Route



Appendix £

(5) FEASIBILITY AND ECONOMY OF THROUGH ROUT-
ING OF SOLID TRAINS AND ITS EFFECT UPON

THE CAPACITY OF TERMINALS

E. T. Howson, Chairman, Sub-Committee; F. W. Brown, E. J. Correll,

R. B. Jones, D. J. Kerr, D. L. Sommerville, F. H. Watts. ,

This subject was first assigned to this Committee for investigation

last year. The report presented at the last convention was confined to

a survey of the extent to which the through routing of solid trains was in

efifect on the various roads in order to determine those lines which had
made the greatest progress in the reduction of switching through the

classification of cars at the originating terminal into trains for move-

ment intact through intermediate yards to destination or final break-up

points. This study developed the fact that the Baltimore & Ohio has

made the greatest progress in this direction, and our work^this year has

been confined largely to the investigation of the details of this plan.

In this investigation the Committee has been aided by E. T. Horn, chief

of yard and terminal operations of the Baltimore & Ohio, who has met

with it and given it much information concerning the practice of that

road. An outline of the essential features of the Baltimore & Ohio plan

is given in Exhibit A.

The Committee has also considered the practice of other roads in

some detail as follows

:

The Chicago, Burlington & Quincy instituted a comprehensive plan

for the systematic classification of cars into trains in April, 1921, but

the shopmen's strike interfered with it so seriously that the plan did not

actually become effective until April 15, 1923. The plan is similar to that

of the Baltimore & Ohio, contemplating the grouping of cars into blocks

at the initial terminal for movement intact through intermediate yards to

destination. While attention was confined at first to the more important

time and perishable freight trains, the plan has been extended recently

to include the classification of other freight into trains at initial terminal

points. The plan also includes a graduated inspection of cars. Among
the advantages which have been demonstrated are a reduction in the

number of locomotives required for switching, an increase in the tonnage

of manifest trains and in the miles per car per day, and the free move-

ment of freight through terminals which were heretofore congested.

The Grand Trunk has established a plan for the grouping of fast

freight moving between Chicago and Montreal and other important points,

filling these trains out with dead freight where necessary by adding to

or cutting off blocks at the head end. Efforts are being made to extend

this plan to cover dead freight, although only limited progress has been

made so far.

734
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The Atlantic Coast Line inaugurated the practice about a year ago

of running freight trains from Florence, S. C, intact through Rocky
Mount to Richmond and Norfolk, and with the completion of yard im-

provements now under way will extend this to cover the movement of

trains from Savannah to Richmond and Norfolk, distances of 509 miles

and 501 miles, respectively.

The New York Central has operated solid trains between Chicago

and New York and Boston for a number of years and has recentlj' es-

tablished the practice of consolidating coal into solid trains for move-
ment from Cherry Tree, Pa., to Springfield, Mass., and to Syracuse, N. Y.

The Chicago, Rock Island & Pacific inaugurated a plan last summer
for the consolidation of all traffic moving from Chicago and Kansas City

to Texas and California points into solid trains which move through as

many as seven terminals without break-up. .

Conclusions

The Committee recommends the following conclusions for adoption

by the Association and insertion in the Manual

:

(1) The collection of cars into groups with the same or simi-

lar destination for movement intact through intermediate terminals

to destination is practical and will increase the number of cars

which can be handled through terminals and reduce the cost charge-

able to terminal operation,

(2) Classification should be made according to a systematic

plan based on a thorough survey of the origin and destination of

all cars, loaded and empty, and of all classification facilities avail-

able. The plan should be comprehensive in scope and cover all cars

handled.

(3) The plan should provide for the assembling of cars for the

same destination into groups as early in their movement as possible.

(4) To insure maximum success and minimum interference with

the plan, all delays to cars after being assembled into groups should

be reduced to the minimum by the removal of the causes for these

delays prior to their grouping. This should include such arrangements

for car inspection and repair as will obviate the necessity for setting

out cars in bad order short of their destination except as the result

of an accident,

(5) Supervision of the plan should be centered in a system officer

with a knowledge of the requirements of the system and with authority

to enforce adherence to the plan.
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Exhibit A

THE BALTIMORE & OHIO PLAN

The plan which was perfected and has now been in effect on the

Bahimore & Ohio for more than three years differs from that followed

on some other roads in the past whereby preferred movement was given

live stock, perishable and other high-class merchandise, in that it extends

to all freight handled, local as well as through, and to empty as well as

loaded equipment. In other words, it provides for continuous movement
through to destination of

:

Livestock and perishable
Quick dispatch merchandise
Expedite or time freight

Dead freight

Empty home and foreign equipment
SoHd trains of coal and coke to tidewater
Empty cars returning from tidewater piers to the coal fields

Coal moving to the lakes

Ore from the lakes to the ore consuming districts

Limestone and dolomite from the quarries to the furnace
districts.

The solid trains transporting these various classes of traffic are desig-

nated as "maintrackers," that designation being defined as "A train that

is made up and dispatched from a terminal for continuous movement to

destination, or to a breaking-up yard, and in its movement having to pass

through intermediate yards and terminals."

Under this plan, many maintrackers are operated continuous for dis-

stances ranging from 182 to over 900 miles without pulling a pin, while

some of them stop at intermediate divisional yards for the purpose of

consolidation or putting on short head or rear ends. In general these

maintrackers hold the main tracks or main running tracks and change

engines only when pulling in on yard tracks.

Prior to the installation of this plan responsibility for the operation

of all terminals on the system was concentrated in an officer on the staff

of the Operating Vice-President, who was designated as chief of yard

and terminal operations, and he was given jurisdiction over the amount of

classification which should be done at each terminal and the manner in

which it should be done. This officer made a detailed study of the work
to be done and of the facilities existing at each terminal, spending a

week or ten days at each point. From this detailed study a plan was de-

vised for the system as a whole, with the objective of so scheduling the

operations at each yard that every car handled would go into final classi-

fication the first time it was switched. This plan was made a matter of

record in a book of instructions which outlined the classification into which

every car should be placed at each point on the system and each track in

every yard was allotted to a classification. A primary requisite of the

plan is insistence that this classification shall be adhered to in its entirety

at all times.
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While the plan embraced all yards, it is built largely around modern
classification yards at Brunswick, Md., 12 miles west of Baltimore, and at

Willard, Ohio, 278 miles east of Chicago. Because of the facilities which

are available at these points, the plan contemplates that a large amount

of the switching shall be done here. As Brunswick is west of the im-

portant points of origin of westbound freight (New York, Philadelphia,

Baltimore and Potomac Transfer, Washington), all of this traffic is moved
to this terminal as received and there assembled and classified for move-

ment in solid trains to destination. Likewise, eastbound traffic is made up

into solid trains for Brunswick and there broken up for destination. The
terminal at Willard performs the same function for traffic moving to and

from Chicago and the various points of heavy interchange between those

cities.

In the classification of this traffic high-class freight is separated from

dead freight. To insure prompt movement of the former, consists of

trains are sent to terminals in advance of their arrival, enabling the local

yard offices to block out these trains for departure. If the time freight

traffic inbound does not fill even trains, outbound slow traffic for the same

destination is added to fill out, the departure of dead freight trains being

delayed if necessary to secure this tonnage.

While the methods under which the yards are operated are of neces-

sity determined by the system officers, all yard employees are carried on

the payrolls of the local divisions. The superintendents are also held re-

sponsible for the proper performance of the work at each point under

their jurisdiction and can add to or take off crews as business fluctuates,

consistent with the maintenance of the plan of classification developed

for those points. They cannot deviate, however, from the plan of classi-

fication fixed at any point without authority from the supervisor of termi-

nal operations.

This plan is based upon the complete separation of all traffic into

groups having a common movement. As an instance, large quantities of

coke are hauled from ovens of the United States Steel Corporation at

Smithville, Pa., to its mills at Gary, Ind. This traffic is handled in soUd

trains with which no other traffic is permitted to be consolidated. The
empty cars are returned to the ovens in similar manner in maintrackers.

If a car becomes bad-order while moving in either direction and requires

setting out, it is picked up only by the same kind of a train. In this way,

this equipment does not become mixed with other cars, its movement is

expedited and regularity is assured.

The same practice prevails in the handling of bad-order cars. These

cars are not allowed to remain on classification tracks to interfere with

operation there, but are placed on tracks set aside for his purpose. When
transferring such cars to central points for repair, they are forwarded in

full trains rather than including a few in each of several trains and

thereby interfering with the operations of all of them.

By means of a system of reports covering the operation of main-

trackers, it is possible to supervise their movement closely. This soon
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developed the fact that certain delays were occurring to through trains on

account of the method of freight car inspection. This gave rise to the

question whether the inspection was what it should be. Study led to the

development of a system of freight car inspection at originating points,

as well as at points en route to final destination, conforming to the make-

up and dispatchment of maintracker trains, eastward and westward.

This system includes what is termed "A" inspection at originating

and breaking-up points and "B" inspection at intermediate points. "A"

inspection means an inspection which will disclose all defects in equipment

that can be detected without dissecting the cars; "B" inspection means

an intermediate passing inspection for safety, when a train is standing for

a suflficient time to make the inspection when changing engines and train

crews, and is for the purpose of detecting new defects that may have

developed since the cars received "A" inspection.

This system of freight car inspection has been productive of most

gratifying results. It has practically eliminated the necessity for cutting

cars out of maintrackers because of defects; has actually reduced the

number of bad-order loads; is expediting the repair freight equipment;

admits of greater regularity in and the more economical distribution

of car repair forces, inasmuch as the bad-order repairs are now concen-

trated at originating or breaking-up points ; and has made possible a mate-

rial saving in the cost of inspection, a much smaller force of inspectors

now being necessary.

While it is not possible to determine accurately what this plan has

done for the Baltimore & Ohio, the savings are known to run into the

millions of dollars annually, a check showing the reduction in the out-

of-pocket cost of terminal operation alone to exceed more than $3,000,000

in a period of 16 months recently. Also by reason of the greater use of

locomotives and the quick and continuous movement of freight equipment,

the capital outlay necessary for cars and locomotives as well as for

the enlargement or construction of additional yards has been reduced,

no new yards or important improvements and additions to terminal fa-

cilities having been added since this plan went into effect. Prior to the

installation of this system, a large yard was contemplated at Cumberland,

but with the installation of the maintracker and the more thorough classi-

fication at Brunswack, the switching at Cumberland is now confined to the

adding to or cutting off of cars from the rear or head ends of trains

for which the present facilities are adequate. The movement of cars

has been increased, reducing the per diem expenses, while freight claims

have been curtailed because of the minimum of delays, the greater freedom

of damage through the reduction of switching of cars en route and the

decreased opportunity for theft and pilferage. There is also less damage

to equipment, congestion in yards and terminals has been largely elimin-

ated and it is rarely necessary to hold a train out of a yard. Of special

importance has been the increased regularity of movement and the closer

maintenances of schedules of freight trains, while the average time con-

sumed in the movement of dead freight between Chicago and New York

has been reduced by substantially fifty per cent.



Economics of Railway Oper a tion 739

Sample Page From Baltimore & Ohio Classification Book

B8OTSWICK - WSIBOUHD - VU COTCF?
CLASSITICATION

BUNCHDia uid
GKOUPDIO

FOR ROUTES - JDHCTIORS
DIVISIONAL POIHTS

Refer to SYSTEM DISTAHCB CHART
LAST PAC£

ggEDITE AMD SLOW BRTOSWICK TO KEYSER - '/U CUTOFF

eiaeslfl-
oation
Symbol Divisional ClaeGlfioatlon

p . Station order
Brunswiok to Kayser

Bunoh Kenova Sub-Dlvi si on-

Little Kanawha Railroad

P C

A nalntraoker for

Cumbo, Keyser and Dlspatoh in

;r..rsr.«:ir-«,)- -«»,:;.?:,«- ^ •- "-
Parkersburg proper

)

Bunoh the Ohio and St. )

Louis DiTisions including

their Conneoting Linea

classify and dispatch )

)

Lng >- i-

CURKSBaRa PROPER AND
COWMECTINO LIHES

Bunch Parkersburg 6ub-Di-
Tision and Brooklyn Jot.

fiub-DlTision with W.Va.4

p. Sub-Dlrision, includ-

ing Weston proper __

ORAFTOH PROPER AUD """

COSHECTIMO LUfflS

Bunoh a.&B.Sub-Division
and Charleston Division

with Grafton proper and )

Fairmont Sub-Division in- )

oluding the Benwood and )

Wheeling District )

For solid trains empty (

roof top and tank cars for^
Parkeraburg and beyond /,

Bunoh refrigerators, stock;
toX/«nd tank oars {

Classify open top equip-
ment destined to mines

A maintraoker for
Cumbo, Keyser and
Grafton to maintain
and Parkersburg to )

olassify and dispatch )

A malntracker for (

Gumbo, Keyser and \

Grafton to maintain (

and Clarksburg to \

olassify and dis- (

patch \

A maintraeker for
Gumbo and Keyser
to maintain and
Grafton to cla-
ssify and dis-
patch

A maintraoker for )

C\mbo,Eeyser,Grafton,)
Faimont and Brooklyn)
Jot. to maintain and )

Parkersburg to ola- \

ssify and dispatch )

Fill either
{ way grouped
<— and dispatch

i via Keyser
Dispatch in { Cutoff
solid trains;

Dispatch in !

solid trains;

Dispatch in
solid trains

Fill either
way grouped
and dispatch
via Kayser
Cutoff

A maintraoker for
Gumbo, Cumberland,

. Keyser and Grafton
to maintain for

Borement to mines

Dispatch in )__ Dispatch via
solid trains) Keyser Cutoff

) This symbol «

) U K - to be
) routed to Penn-

Dispatch in
)

sylvania or W.

solid trains) 7a. coal mines

) in accordance
) witli divisional

) instruotions

lote 1: Foreign open top equipment enroute to hone road will not be dis-

patched with symbol -UK.

lot* 2 1 Foreign equipment enroute to hone road will be dispatched:

-

Via Keyser and Piedmont with symbol P A
Via Grafton and Benwood with symbol P F

Via Parkersburg Sub-Dlvn. and Kenova Sub-Dlvn. with ... oynbol P B

Via Chillloothe, Cincinnati and beyond with symbol P C



Appendix C

(8) THE UTILIZATION OF LOCOMOTIVES TO

DETERMINE:

(a) The percentage of time they should be available to perform
actual transportation.

(b) Methods for obtaining maximum efficiency while so available.

J. M. Farrin, Chairman, Sub-Committee; M. C Blanchard, F. W. Brown,

J. W. Burt, E. T. Howson, D. J. Kerr, A. H. Ostberg, L. S. Rose.

The Sub-Committee was unable to hold any meetings, but the ques-

tionnaire attached herewith was prepared and sent out to the Chief Oper-

ating Officers of seventy-four railroads. Thirty-two replies have been re-

ceived, but it is not deemed advisable to draw any conclusions until

further study is made.

The Sub-Committee therefore reports progress with the suggestion

that the subject be continued for another year.

Exhibit B

. Chicago, 111., October 2, 1923.

Chief Operating Officer,

R. R.,

Dear Sir

:

"Attached questionnaire has been prepared by Sub-Committee No. 8

of Committee XXI of the American Railway Engineering Association in

order to study the utilization of locomotives. In making this study it is

desired not only to bring out facts relative to engines being operated over

only one engine district with one crew, but also to develop pertinent facts

relative to economy in operating same engine over more than one district

and employing several crews. The answers given should be based on av-

erage conditions. The term "long run" in the questionnaire means more
than one engine district while "short run" refers to one engine district.

Any additional information not contained in the questionnaire that can

be supplied on the subject of utilization of locomotives will be appreciated.

On account of unavoidable delays the preparation of this questionnaire

has been delayed and it is therefore requested that it be filled out and

returned to undersigned not later than November 1, 1923, so that informa-

tion can be worked up for this year.

James M. Farrin,

Room 701 Central Station, Chicago, Illinois.
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AMERICAN RAILWAY ENGINEERING ASSOCIATION

Committee on Economics of Railway Operation

Subject: Utilization of Locomotives

1. How many road engines do you use? Passenger
Freight

2. What percentage of these engines are in shop? Passenger
Freight

3. Average length engine run Passenger
Freight

4. Number of engine districts covered by longest run Passenger
Freight

5. Mileage per engine per month short runs Passenger
Freight

6. Mileage per engine per month long runs Passenger
Freight

7. Average time for turning short runs Passenger
Freight

8. Average lime for turning long runs Passenger
Freight

9. Number times coaled short runs Passenger
Freight

10. Number times coaled long runs Passenger
Freight

11. Number times necessary to shovel coal ahead on tender Passenger
short runs Freight

12. Number times necessary to shovel coal ahead on tender Passenger
long runs Freight

13. Number times fire cleaned short run Passenger
Freight

14. Number times fire cleaned long run Passenger
Freight

15. Is same grade of coal used on long runs as on short runs? Passenger
Freight

16. Describe briefly extra mechanical attention necessary dur-
ing short run

Passenger
Freight

17. Describe briefly extra mechanical attention necessary dur-
ing long run

Passenger
Freight

18. Number of engine crews per engine long run Passenger
Freight

19. Are engines assigned for short runs? Passenger
Freight

20. Are engines assigned to combinations of certain crews or Passenger
long runs ? Freight

21. How many crews assigned per engine for number 20?. . . Passenger
Freight
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22. Where engines have been assigned in the past and addi-

tional crews put on same engine for longer run, has
there been a noticeable increase in mechanical atten- Passenger
tion necessary for equivalent mileage made? Freight

23. Has there been a noticeable increase in engine failures Passenger
due to long run ? Freight

24. How has long run affected morale of entire crews? Passenger
Freight

25. Are engine crews at home a longer or shorter time as re- Passenger
suit of long runs ? Freight

26. Do engine crews make the same wages per month where Passenger
runs have been increased ? Freight

27. Does the long run relieve congestion in engine terminals? Passenger
Freight

28. Does the long run relieve congestion in j'ards? Freight

29. Considering both intermediate and final terminals, has
there been a reduction or increase in force necessary Passenger
for their operation account of long run? Freight

30. Has it been necessary to increase shop facilities at termi- Passenger
nals on account of long runs ? Freight

31. What effect have long runs had on classified repairs?... Passenger
Freight

32. Has it been necessary to install additional fuel stations Passenger
account of long runs ? Freight

33. Have passenger train miles per locomotive used been in-

creased or decreased by long runs? Passenger

34. Have freight gross ton miles per locomotive used been
increased or decreased by long runs? Freight

35. What effect does long locomotive runs have on assigned Passenger
mileage ? Freight

36. How does the long run affect terminal overtime? Passenger
Freight

37. Where length of run has been increased, has there been
a saving in fuel consumption per passenger train mile
and per 1,000 G.T.M. ? In answering this consider

fuel consumed in terminals for both short and long Passenger
runs Freight

38. Has there been any reduction or increase in power units Passenger
necessary to do the same work account of long runs? Freight

39. What percentage of reserve engines are necessary for Passenger
short runs ? Freight

40. What percentage of reserve engines are necessary for Passenger
long runs ? Freight

41. What do you consider the ratio of power unit require-

ments for long runs calling the short runs 100 per Passenger
cent.? (Do not consider reserve engines) Freight

42. What effect does single track have on long runs? Passenger
Freight

43. Are long runs more practicable using oil instead of coal? Passenger
Freight

44. Based on your experience what do you consider the most Passenger
economical and practicable length of run? Freight

45. To what extent are long runs practiced on your road?. .

.

Passenger
Freight



Appendix F

(6) METHODS FOR THE DETERMINATION OF PROPER
ALLOWANCES FOR MAINTENANCE OF WAY EXPENSES
DUE TO INCREASED USE AND INCREASED INVEST-

MENT

F. H. Watts, Chairman, Sub-Committee; E. G. Allen, F. H. McGuigan,

Jr., H. T. Porter, J. F. Pringle, Louis Yager.

Sub-Committee No. 6 met September 11th and November 9th, 1923.

Continued study of Maintenance of Way Expenses confirms the in-

formation given in Section I—Allowance for Increased Use, page 1084,-

1923 Proceedings.

Your Committee is not ready to submit a further report on Section

II—Allowance for Increased Investment. This part of the subject is

being studied by working out a practical application.

It is suggested that the subject be continued another year.
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REPORT OF COMMITTEE XXII—ECONOMICS OF
RAILWAY LABOR

C.C. Cook, Chairman; W. H. Penfield, Vice-Chairman;
A. F. Blaess, C. E. Johnston,
A. S. BUTTERWORTH, CoL. F. G. JONAH,
A. Craine, J. W. Kern, Jr.,

L. E. Dale, G. M. O'Rourke,
Tohn Evans, R. L. Pearson,
R. H. Ford, A. N. Reece,
R. H. Gaines, R. L. Schmid,
L. C. Hartley, J. L. Starkie,

J. L. Haugh, C. H. Stein,

E. T. HowsoN, Committee.

To the American Railway Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects:

(1) Method for obtaining and handling railway employees (studying

^ methods in use in other industries) (Appendix A).

(2) Standard methods for performing maintenance of way work
for the purpose of establishing units of measure of work

performed (Appendix B).

Action Recommended

1. (a) That conclusions (1) to (7) inclusive in Appendix A be

approved for publication in the Manual,

(b) That conclusion (8) in Appendix A be accepted as informa-

tion.

2. That conclusions (1) and (2) in Appendix B be approved for

publication in the Manual.

Recommendations for Future Work

(1) Revision of Manual.

(2) Standard methods for performing maintenance of way work

and establishment of units of measure of work performed.

(3) Methods of programming maintenance of way work looking to

the most economical application of labor.

(4) Outline of work for ensuing year.

Respectfully submitted,

The Committee on Economics of Railway Labor,

C. C. Cook, Chairman.

Bulletin 264, February, 1924.
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Appendix A

(1) METHOD FOR OBTAINING AND HANDLING RAILWAY
EMPLOYEES (STUDYING METHODS IN USE

IN OTHER INDUSTRIES)

E. T. Howson, Chairman, Sub-Committee ; A. S. Butterworth, A. Craine,
L. E. Dale, John Evans, R. H. Ford, R. H. Gaines, J. L. Haugh, C. E.

Johnston, Col. F. G. Jonah, J. W. Kern, Jr., R. L. Pearson, C. H. Stein.

The Committee has concentrated its attention, in the study of this

subject, to the investigation of the plans developed by other large em-

ployers of labor to promote continuity of service and efficiency in produc-

tion. Individual members of the Committee have investigated those or-

ganizations whose results have been noteworthy, giving preference as

far as possible to those companies whose operations have extended over

a wide area and to those methods which are applicable to the conditions

found in railway service.

In its investigations, the Committee has found that the outstanding

feature of all data collected is the emphasis placed upon co-operation^in

industry and that the recognition of the distinctive rights, responsibilities

and obligations of employers and employees has been the foundation on

which the plans in all industries rest. A harmonious understanding of the

proper relationship between officers, foremen and workmen of an organi-

zation is a basic requirement. The progressive lengthening of the line

of communication leading from the head officer to the worker in modern
organizations has resulted in a condition aptly expressed as "the lost

relationship in industry." The establishment of a relationship akin to that

existing when industries were not so large but that proprietors directly

supervised the operations of their employees is essential. The average

workman knows of the policies and aims of his company only through

his foreman, the foreman through his immediate supervising officer and

so on to the head of the organization. A break in the chain and the

damage is done.

The duty of management is to provide means for the development of

co-operation. Constant pleading will not bring it, but the adoption of

methods which, by their natural workings in an organization reflect the

attitude of the managers, may automatically inspire it. It must be re-

membered that methods to inspire co-operation automatically will not

be a substitute for personality in management. Rather, they will be aids,

providing channels for the constant expression of that relationship in

industry so essential to the solution of the problem of the economic

handling of labor.

It is in the establishment of proper methods to accomplish such a

purpose that enlightenment from the experience of those other industries

most closely related to the railroad industry is of service.
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The methods that have been investigated by the Committee may be

grouped under the following descriptive headings

:

(1) Personnel Departments:

(a) Employment, promotion and transfer.

(b) Education, training and service.

(1) Foreman's training courses.

(2) Apprentice systems.

(c) Discipline and separation from service.

(2) Employee Representation in Management.

(3) Benefit Associations:

(a) Insurance, providing for

Sickness
Accident
Unemployment
Superannuation
Death

(b) Savings funds
(c) Loan provisions.

(4) Stock Ownership.

(5) Welfare:

(a) Working conditions.

(b) Safety, health, etc.

(c) Rest-houses, rest-rooms, meals, etc.

(d) Recreation.

(e) Homes.

(6) Incentive Plans

:

(a) Standards and units of measure.
(b) Bonus payment.

When considering the application of these various methods to rail-

way organizations, it is obvious that the retention of employees in serv-

ice will obviate the necessity for extended means of obtaining others.

Hence, the methods considered in this report generally deal with the

problem of retention.

(1) PERSONNEL DEPARTMENT
Those railway and other companies which have personnel depart-

ments demonstrate the benefits derived from the unbiased and helpful

treatment of their employees from the date of their entrance into service

through all the period of their employment. These departments com-
monly handle all applications for employment and are responsible for

the employee meeting the company's requirements as to ability, physical

condition and mental qualifications. They see that an applicant's or an

employee's opportunity does not depend upon a foreman's prejudice or

in any way upon connection with any social, religious or industrial society.

Records of service of employees and continual contact with the men
are maintained to see that their service is mutually satisfactory, transfers

made where occasion requires and equal opportunity for promotion given.

Education of employees in the technique of their occupation is pro-

vided when the interests of a sufficient number is enlisted. Employees
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are informed as to the aims and methods of the companies, being shown
the problems and the results, and what they can do to contribute indi-

vidually and jointly to those results.

Employees of many companies are encouraged to bring to the per-

sonnel officer any personal matters on which they need counsel, such as

sickness in the family, financial problems, the renting or purchase of a

home, etc., the understanding always being that they will bear the ultimate

responsibility, but that any reasonable action to assist them which the

company may offer will be given.

Foremen's training courses, originating upon the request of a sufficient

number of emploj'ees but assisted by a 50-50 contribution upon the part

of the management, have been operating in many establishments with

mutually beneficial results. The tactful guidance of such work is the

province of personnel department representatives, with the result that

a supply of trained, efficient and loyal employees is constantly available.

Recognition of meritorious service and report of disciplinary action

is frequently given to this department and is closely followed by it in

.the records of service to see that absolute fairness is accorded. An in-

vestigation of each separation from the service is made, the causes care-

fully noted and reported periodically to the management for the purpose

of determining corrective measures to reduce the labor turnover.

Conclusion

Where roads are of a sufficient size to warrant the creation of a

personnel department, we recommend that such a department be estab-

lished whose duties shall be the encouragement of employees and their

handling without prejudice, in their (a) employment, promotion and

transfer; (b) education, training and service, including foremen's train-

ing courses and apprentice systems; (c) discipline and separations from

service. On smaller roads work of the character above outlined should

be assigned to some officer in the existing organization, to be handled

independently of his relation to any particular department.

(2) EMPLOYEE REPRESENTATION IN MANAGEMENT

Plans of employee representation in management were found to be

quite generally in use by the companies investigated. The guiding prin-

ciple in their establishment was the avowed intent of the managers to

insure a "square deal" and a real spirit of co-operation. The plans are

organized along similar lines, though differing in detail. Usually there

are established "works councils" or "conference committees" with equal

representation by employee and management representatives independently

chosen. Periodical meetings of these councils are held at which any

matters of mutual interest are discussed.

Wage negotiations, working conditions, hours of labor, disputes, sug-

gestions for improvements, grievances, etc., are taken up in these con-
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ferences and agreements reached where possible. In case of disagreement

there is the right of appeal to similarly constituted committees as repre-

sented by a "general council" which consists of employees' and manage-

ment representatives for an entire plant or an industry. Provision is

made to carry appeals finally to boards of directors and even beyond to

two outside arbitrators chosen respectively by each party, a third being

chosen by the two appointed.

Testimony has been given to the comparatively few disputes which

have been carried beyond the works' council, even in industries where

employee representation plans have been in existence for five years and

more.

All of these companies stress the point that the plans are designed

to give the employees a voice in the management, particularly where

their own interests are at stake. The real objective is harmony and co-

operation. Open dealing and sincerity with no ulterior motive or sug-

gestion of purpose other than that of mutual helpfulness are basic funda-

mentals of such plans.

That they have been so founded and that the results have been of

immeasurable benefit to those industries now continuing the plans is

evidenced by the testimony of the responsible officers of those organiza-

tions and by the very fact of their continued existence.

While the participation of the employees is quite common in the

management of many industries, this plan has been tried only to a limited

extent in railway service. As indicative of its application to the railway

industry, we quote from a late report of one large railroad on which

this plan is in effect.

"An analysis of the operation of the employee representation plan

on the Railroad for the first half of this year shows that

in the vast majority of cases of grievances and controversial questions

arising on the system, satisfactory settlement is reached at conferences

between the local officers and the representatives of the employees without
recourses to any higher authoritj-.

"In the first six months of 1923 a total of 3,066 controversial questions

were taken up with officers below Division Superintendents. Appeal is

provided for to the Superintendents, General Superintendents, General
Manager and finally to a joint reviewing committee equally representative

of management and employees. The number of cases taken up with the

General Manager, however, totaled 223 and the number referred to the

reviewing committees 84.

"Experience with the plan indicates not only that the local officers

and employees are able to settle their differences at home, but also that

final settlement of cases appealed even to the reviewing committees is

expedited more than has ever before been possible.

"Detailed study of the disposition of grievances and controversial

questions during the period referred to shows that of the cases taken

up originally or on appeal with the local officers, superintendents, general

superintendents and general managers, almost half were adjusted or com-
promised in favor of the employees. Of the cases appealed to the joint

reviewing committees about half were decided in favor of the manage-
ment. In these committees all members have equal votes and a two-
thirds vote is necessary to reach a decision.
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"About one-fourth of the cases were withdrawn after being taken
up with the officers and about one-fourth were appealed to the next
higher authority.

"Since the plan was formulated and established by joint action of

the management and employees about two and one-half years ago, only
two cases have failed of final determination in the reviewing committees.
In one case the matter was referred to arbitration and the award unani-
mouslj' accepted bj' the Joint Reviewing Committee. In the other case,

a joint investigation of facts and a recommendation by one management
representative and one employee representative of the Joint Reviewing
Committee was used as a basis of final settlement by that body."

The benefits of the employee representation plan to the industries

investigated may be summarized as follows

:

Interest in the companies' affairs is being increased.

Co-operation is being improved.
Stability of labor is improved—an increasing number of

employees remaining permanently in service.

Strikes and labor disturbances are avoided.
Efficiency of the plant as a whole is increased by reason

of co-operative efforts.

Conclusion

The adoption of a plan of employee representation in railroad work

will, through the improvement of the spirit of co-operation, serve largely

to stabilize labor and reduce the problem of obtaining new employees.

(3) BENEFIT ASSOCIATIONS

Among the plans affecting the welfare of employees which have been

adopted most freely by the railways and other industries alike are the

establishment of insurance funds giving protection against the five main

hazards of life, viz., sickness, accident, unemployment, superannuation

and death. For many years relief associations have existed on a number
of railways as well as in other industries which have incorporated plans

for insurance covering all of these hazards except unemployment. Nearly

50 of the largest railways of the country have in effect pension systems

for employees retired or incapacitated for service. Some of these roads

also include provisions for savings funds and loans. More recently, at

least one railroad has included unemployment insurance in its plan. All

of these were described in the report of this Committee last 3'ear, quoting

from the book on "Railroad Freight Transportation," by L. F. Loree,

President of the Delaware & Hudson Company.

The outside industries investigated were generally found to have in

effect insurance plans which covered variously some of the benefits

above listed. The reports made upon certain companies which are given

in attached exhibits describe the extent and operation of their insurance

plans.

In the operation of a Relief Department, which embodies all the

above features excepting the provision for unemployment, on one of the

leading railroads for a period of more than 40 years, there is evidence
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of its value not alone to emplojees but to the company itself. The sick

benefits, the pensions, the opportunities providing for savings in a guar-

anteed fund, and the advantages accruing from the privilege of borrowing

from that fund in order to build a home, make an appeal to loyalty that

could only be secured through such tangible evidence of the good faith

and good-will of the company itself. There have been occasions of dis-

satisfaction of employees with the operation of the provisions of the

various features of the department, but the overwhelming testimony

of the 40 years and more of service given by this department is that its

provisions and activities have resulted in a greater sense of loyalty, not

only among the beneficiaries but among all employees, for they all auto-

matically come under the operation of its relief features and necessarily

become familiar with them as well as with the savings and loan features

which are at their disposal.

A few large railroad systems are now carrying group insurance in

which SO or more employees are insured under a policy issued to the

employer by an outside insurance company, the premium being paid

wholly by the employer or jointlj- by the employer and employee. There

is in this group insurance movement the evidence of the desire to em-

phasize the importance of human interest in the relationship of employer

and employee. It is an advance step in aflfording economic security for

the employee and his family. When that is established and when fear

of the hazards of life are removed through insurance provisions for

dependents, there is beginning the elimination of much of that discontent

that now results in the uneconomic movements among workers. The
group insurance plans are an expression of the good-will of employers in

providing that economic security which their employees need, but which

could not be secured individually. The movement in this direction is

considered by this Committee to be an important element in the plans

for extension of insurance provisions at minimum cost to all railroad

employees.

Conclusion

The extension of benefit associations providing insurance against the

hazards of sickness, accident, superannuation and death is essential to

the development of a loyal and co-operative spirit in railroad organiza-

tions, which is needed to assist in the work of stabilizing labor and

render it more efficient and economical. Savings funds and loan provi-

sions placed at the disposal of all worthy employees are an added in-

centive of merit and of economic value.

(4) STOCK OWNERSHIP

Plans for the participation by employees in the ownership of the

industry from which they gain their livelihood through the purchase

of its stock have received a great deal of attention from some of the

largest and most successful industrial corporations. These plans have
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also been followed for a number of years by some of the railways and

have been adopted by others within recent months. One corporation

in this country, having probably the largest number of employees, has

had such a plan in effect for twenty years. Another company whose
plans are reported in the exhibits attached has had such a plan in effect

for a number of years. The success of those two companies alone makes

it incumbent upon railways whose work is similarly diversified and whose
employees rank large in numbers, to study their results.

A survey of the progress in industrial relations in those tyvo com-
panies since their various methods of dealing with their employees have

been in effect, will indicate" the advance they have made. Stock pur-

chase had a prominent place in those plans and must necessarily be

credited with at least a portion of their success. An examination of their

plans indicates that there is complete freedom of action on the part

of employees, both as to acquirement and disposal of their stock, and

that no coercion or discrimination is practiced with respect to any em-

ployee who does not subscribe.

It must be recognized that employees in most groups other than the

supervisory ones depend upon group action for an increase in their

wages. It would be socially undesirable to exert such an economic force

as to restrict their freedom of action. As safeguarded in the institutions

mentioned above, there seem to have resulted benefits in the way of

enlistment of the employees' interest and in the continuance of loyal service,

thereby reducing their problem of obtaining workers to such an extent

as to suggest the -utilization of the plan by railways whose stability of

earnings and chances of safeguarding the investment of their employees

are sufficiently well-established to warrant its adoption.

Conclusion

The promotion of the mutual interest's of employers and employees

through participation in the ownership of the industry on which they

are dependent for their income in wages or dividends is an objective

greatly to be desired and warrants the careful consideration of the rail-

ways as a means of stimulating co-operation in the common objective.

(5) WELFARE
Welfare work is widely and variously practiced in most American

institutions. It ranges from simple provisions for healthful and safe

conditions in the plants, to the establishment of departments that foster

interest in athletics, recreation and entertainments of every character.

In some cases it has extended to the appointment of investigators who
visit the homes and families of employees periodically for the purpose

of insuring healthful and comfortable conditions in the home-life of all

employees. In the case of at least one of the largest of our manufac-

turing companies, such an investigation extended to the personal habits

and thrift of their employees, though it is understood that the later
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practices of that department do not generally cover such investigation,

being limited to such inquiry into the home-life as would develop the

need for assistance in case of sickness or other misfortune which the

company, according to its determination, elects to relieve.

Housing Facilities

The establishment and conduct of rest-houses, restaurants and all

other facilities required for the use of men who are temporarily away
from their homes is one that has engrossed the attention of other indus-

tries no less than that of the railways, though the problem is more intensi-

fied by the migratory character of much of the work on railways. There

is probably no greater cause for defections from service, particularly

of that group of employees who are not assured of regular employment

on tlie roads, than that which arises from dissatisfaction with the hous-

ing and meal accommodations provided for the care of employees. This

had been such an aggravating feature of the problem of holding itinerant

maintenance of way employees during the period of federal control

and for several years prior thereto, that extended efforts were made
which resulted in the provision of the best quarters and meal accommoda-
tions the roads have ever known. It has not completely prevented loss

of workers, as will no other facility which any company may install

so long as individuals may and will respond to the wanderlust and the

call for home which are parts of their nature, but it cannot be denied

that these provisions alleviated to a large extent many of the distressing

conditions of labor turnover.

This Association, through the work of this Committee, has here-

tofore recommended that living conditions' should be sanitary and com-

fortable and that food should be wholesome and of sufficient quantity.

It can only be suggested that enthusiastic interest in the complete estab-

lishment of facility and action to bring about that condition is essential

to the maximum effect in reduction of labor turnover, so far as it re-

sults from dissatisfaction due to that source.

Recreation

There is no doubt as to the benefit's that are derived from the

various means of recreation that are being placed at the disposal of

employees and the encouragement given to them through the offices of

welfare bureaus. Such facilities as have been provided include athletic

fields for baseball, football, track meets and all outdoor games, club-

rooms for dancing, dinners and entertainments of all sorts, gymnasiums,

formation of glee clubs and orchestras, prize contests for vegetable

and flower gardens, farm products, etc.

The value of these features may not be susceptible of statement in

monetary terms, but the confident testimony of those officers of railways

and of outside industries who have been most prominent in their exten-

sion is that their companies have been repaid many times for any ex-

pense or effort they have put forth to encourage such activities, and
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that there is no one feature of industrial relations that admits of the de-

velopment of a truly democratic co-operative spirit free of any suspicion

of distrust as to ends to be served as that which is provided through

these means. They are suggested for the largest possible extension not

alone for the purpose of avoiding disaffection of workmen and conse-

quent need for recruiting of new employees, but for the encouragement

of a true spirit of co-operation and the development of a clear background

for the mutually satisfactory adjustments of all matters relating to the

common interest of emploA'ers and employees.

Conclusion

Plans for the establishment of satisfactory working conditions, in-

cluding the provisions of sanitary and agreeable facilities while on duty,

comfortable rest-houses, rest-rooms and dining-rooms, maintained in

cleanly condition, and service of a sufficient quantity of wholesome food,

should be in effect on all roads.

(6) INCENTIVE PLANS

Incentive plans have been extensively adopted by industries covered

by the Committee's examinations. The objectives were numerous, but in

their aggregate were designed to avoid the waste due to absences, late-

ness and loafing, to develop interest and skill in the work, to increase

production and to inspire loyalty and co-operation.

Wherever any of these were not given due weight in the existing or-

ganizations, various incentive plans were introduced to remedy the situa-

tion. The results therefrojn are quite as varied and interesting as the

plans themselves. Treated as a whole, no positive statement can be

made regarding their usefulness. There are, however, outstanding fea-

tures in these plans which will be discussed.

Standards and Units of Measure

The investigation by the Committee of companies which have adopted

and are using standard production methods consisted largely of a review

of various plans of piece-work, bonus and similar individual incentive

plans in which the wage payment to the employee was based upon his

individual performance. It is generally conceded that where there is

any basis for measuring and rewarding individual effort, there is founda-

tion for just and adequate compensation. Usually, it is only when such

individual incentive plans based on production records are not possible

of application, that companies have resorted to the other incentive plans

of profit-sharing, bonus payments for avoidance of tardiness, and ab-

sence and prevention of waste, stock sales, etc., are made effective.

The principle of piece-work payment is fundamentally sound.

Where the work done by an individual is susceptible of definite

measurement the most effective method of promoting efficiency is to

establish a basis of payment resting upon the work performed. Such
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plans are in successful operation in industries such as cigar-making, gar-

ment-making, coal mining, and manufacturing plants where machine out-

put can be definitely measured.

Records of the discontinuance of a number of piece-work plans were

available. The objections to such plans were:

(1) The co-operative spirit is destroyed.

(2) The employees are overspeeded.

(3) The quality of product is impaired.

(4) The interest of employees in the business as a whole
is adversely affected.

(5) The readjustment of piece-work rates created dissat-

isfaction.

It, however, has been generally conceded that assurance of a fair rate

for all operations can be established if the following procedure is adopted:

(1) Establish a base rate resting upon the actual hourly
rate for similar work.

(2) Fix a fair price per piece only after a careful anah-
sis and time study of the operation.

(3) Provide for a sliding scale to conform to changes in

the cost of living and variations in the basic hourly
rates.

(4) Provide for prompt review of piece-work prices and
methods in co-operation with the employees affected.

It has not been found that the number of companies which have dis-

continued piece-work plans constituted a very large percentage of the

whole number that had adopted such plans, and it may be fairly con-

cluded that there is not sufficient merit in such objections account of

exhaustion of workers, impairment of quality, and destruction of the co-

operative spirit as were advanced by those companies, to warrant con-

demnation of these piece-work and direct-bonus-payment plans as a whole.

Those plans had been rather extensively employed in railway shops

and, in a few instances, in maintenance of way work for a number of

years prior to federal control, and are now in a fair way to re-establish-

ment in some of the shops where they were formerly in effect. In shops

the piece-work plan is more directly applicable; in maintenance of way

work a modified piece-work or a bonus plan is better suited by reason

of the fact that production is usually measured for a gang rather than

for an individual.

The use of such plans in maintenance of way work does not neces-

sarily involve the payment of additional compensation, though it is evident

that the ideal results would be attained only when such an end was suc-

cessfully and practically accomplished. It has been found that the very

establishment of a standard performance has had beneficial effect and

that gangs that are subject of time-study or have been made acquainted

with results of such studies have been inspired to match the standard

and the results acomplished by other gangs.
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The promulgation of standard methods can have no effect other

than improving the quality and quantity of work accomplished. It is

the province of engineers to use standard weights and measures scien-

tifically established to determine relative values of materials and per-

formances, and it is their duty to establish standards of production and

measure work performed. It would ill befit this Association to do other

than recommend the adoption of standards and units of measures as a

basic plan for the establishment of economical and efficient practice in

railway work..

Bonus Payments

The term "bonus" has been applied so indiscriminately to piece-work

and other methods of payment of added compensation to employees that

it is necessary to limit the meaning of the term in order to make it dis-

tinctive from other incentive plans. As here considered, it relates to extra

compensation paid in order to secure length of service, avoidance of late-

ness and absence, prevention of waste and similar features of employ-

ment to which the employee may not feel obligated to give particular

attention, but which results in loss to the company unless the practices

are corrected.

For the purpose of securing continuous service a number of firms

have paid a uniform bonus, which was simply an addition to the wage
received in the pay envelope. Others established the graded bonus which

paid increasing amounts in proportion to the length of service. There are

disadvantages in both plans; younger though equally competent em-

ployees become dissatisfied with a lesser compensation than other employees

whose wages are increased by reason of their longer service. The graded

bonus paid annually overcomes this objectionable feature and does induce

a spirit of permanency in employment, but is liable to become a burden

when an employer is led into a situation where he is paying high bonuses-

to older but less efficient employees.

Bonus payments to reduce absences, lateness and wastage are effect-

ive, but when added to the pay envelope they may become sources of

friction which result in defeating the ends they have planned to serve.

Other Incentive Plans

In its investigation this Committee found profit-sharing and limited

profit-sharing plans in effect in a number of industries, but it has not

attempted to report on these plans because of the impracticability of

adapting these plans to railway service.

Conclusion

The establishment of standards and units of measure for all work

performed which is susceptible of measurement is a fundamental basis

of harmonious understanding between employer and employee and the

foundation for economical and efficient handling of labor.
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CONCLUSIONS

Our investigations of the plans of various railways and of indus-

tries other than railways during the past year lead to the following con-

clusions :

(1) In order to retain satisfactory employees, railway manage-

ments should provide means for the fullest possible co-operation be-

tween employer and employee, arranging for the education of all

employees and particularly those in a supervisory capacity in the

aims of the companies to secure that result.

(2) Where roads are of sufficient size to warrant the creation

of a Personnel Department, we recommend that such a department be

established whose duties shall be the encouragement of employees

and their handling without prejudice, in their (a) employment, pro-

motion and transfer; (b) education, training and service, including

foremen's training courses and apprentice systems; (c) discipline and

separations from service. On smaller roads work of the character

above outlined should be assigned to some officer in the existing

organization, to be handled independently of his relation to any par-

ticular department.

(3) The adoption of a plan of employee representation in rail-

way work will, through the improvement of the spirit of co-opera-

tion, serve largely to stabilize labor and reduce the problem of obtain-

ing new employees.

(4) The extension of benefit associations providing insurance

against the hazards of sickness, accident, superannuation and death

is essential to the development of a loyal and co-operative spirit in

railway organizations, which is needed to assist in the work of stabil-

izing labor and render it more efficient and economical. Savings funds

and loan provisions placed at the disposal" of all worthy employees

are an added incentive of merit jind of economic value. *"

(5) The promotion of the mutual interests of employers and em-

ployees through pjirticipation in the ownership of the industry on;

which they are dependent for their income in wages or dividends is

an objective greatly to be desired and warrants the careful considera-

tion of the railways as a means of stimulating co-operation in the

common objective.
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(6) Plans for the establishment of satisfactory working conditions,

including the provision of sanitary and agreeable facilities while on

duty, comfortable rest-houses, rest-rooms and dining-rooms, main-

tained in cleanly condition, and service of a sufficient quantity of

wholesome food, should be in effect on all roads.

(7) The establishment of standards and units of measure for all

work performed which is susceptible of measurement, is a fundamental

basis of harmonious understanding between employer and employee

and the foundation for economical and efficient handling of labor.

(8) We suggest for further examination and such use by indi-

vidual companies as their judgment may determine, the following

plans which have come under the investigations of this Committee:

(A) Guaranteed Employment or Unemployment Insurance—
These are prompted by the desire to provide continued employment,

free the employee of anxiety and insure co-operation.

(B) Bonus payments for continued service, avoidance of lateness

and absence, prevention of waste and other features of economic op-

eration concerning which the employee may not have full realization

of his obligation.



Exhibit "A"

The following are brief descriptions of the more important features

of the plans which have been developed by those companies which have

been investigated by the members of the Committee with particular refer-

ence to their applicability to the railways.

THE AMERICAN ROLLING MILL COMPANY
(Investigated by E. T. Howson)

Descriptive of

:

Employment department
Life and disability insurance
Medical services

Educational courses
Special compensation
Stock purchase
Welfare work
Relief department.

The American Rolling Mill Company has plants at Middletown and
Zanesville, Ohio, and Ashland, Kentucky, for the production of Armco
iron and other finished steel products, employing approximately 7,000
men. Its headquarters and principal plants are located at Middletown, at

which point its employment and personnel methods have been developed
in the greatest detail.

The following is a description of the more important methods in

effect at this point

:

Employment Department

The employment department seeks the right kind of men for every
job that is to be done. It then helps to determine how these men should
be handled, how properly to adjust them to their new surroundings and
how to relieve the incompetents. It conducts preliminary negotiations,
arranges for interviews, searches references, keeps records ; in fact, it

assumes most of the burdensome detail. The employment department may
even make all final arrangements and actually hire the man. But this

action is subject to reversal if the man is not acceptable to his superior.

The function of the employment department is advisory. It does
not relieve any division manager, department superintendent, or foreman
of the responsibility of having the right kind of men in his department.

A personal record shows the progress of each man from the day he
entered the organization. This information is confidential, but is avail-

able to foremen for all proper purposes.
No man is changed from one job to another arbitrarily. He is seen

and talked with. He is given a voice in the matter. Every man eligible

for a particular job is given consideration before a final selection is made.
In other words, transfers and promotions are not made by a careless

sorting of cards through a machine.
In order that the employment department may be informed about its

men, it maintains close contact with the training, safety, medical, mutual
interest, and betterment departments, as well as foremen. Nothing is left

to memory, and nothing is left to chance. Efforts to develop scientific

methods of selection have met with only a measure of success. Intelli-

gence tests have been helpful to a certain extent.
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Each applicant is given a private interview. He is allowed sufficient

time and encouraged to express himself freely and frankly so that he
will feel he has had fair consideration.

No man is fully taken into the working organization until he has
been with the company continuously for a year. On the anniversary of his
employment his life is insured and he is considered an Armco man.

New men are referred to suitable rooming and boarding houses.
They are told the advantages and points of interest in Middletown. Gen-
eral information regarding the company, its policies and its ideals, is

carefully explained to each man before he goes to work. A member of
the employment department conducts the new man over the proper route
and gives him a personal introduction to the man under whose direction
he is to work.

A foreman can discharge any of his men at any time and for any
reason. He must, of course, be able to justify his actions. Few men
are fired. An unsatisfactory man is sent to the employment department
on a disposition order. The employment department usually finds an-
other place for the man. In case a man is leaving the company he cannot
draw all of his money until he has a talk with the employment department.
In this way the employment department maintains its close personal con-
tact up to the last minute the man is with the organization.

Insurance

After a man has been in the continuous service of the company for
one year his life is insured for one year's wages or salary, not to exceed
$1,200. This is paid to the beneficiary in 12 monthly installments. It is

in force as long as the man stays with the company and payable upon
death from any cause whatsoever.

Any insured employee who becomes totally and permanently disabled
before reaching the age of 60 will be paid the full amount of his insur-
ance. The loss of sight of both eyes, or the loss of the use of both hands
or feet is considered total and permanent disability. Six months after
proof has been furnished, the full amount of the employee's insurance
will be paid in one lump sum or in a series of monthly payments extend-
ing over a period of from one to five years. The entire cost of this in-

surance is borne by the company without any expense, direct or indirect,

to the policyholder, and is in addition to any compensation to which he
or she may be entitled under the present Ohio state compensation act.

Medical Department

The company maintains a .modern, scientific hospital. Competent
surgeons and skilled nurses are constantly on duty. Sickness or injury
of whatever degree can receive immediate attention. Eight patients can
be accommodated for weeks. The food for each patient is prepared by
one trained for this particular duty. Three dispensaries are maintained
at convenient points in the organization. At either station, prompt and
effective treatment is given, night or day, by a competent male nurse.

A dispensary is. maintained at the general administration building. Am-
bulance stations are definitely located. The foreman knows the proper
station to go to in case of an emergency.

Foremen make it a point to see that all men know about the medical
department and that its purpose is to keep them well and on the job.

Even though a man has been injured while away from work, he is en-
titled to treatment in the Armco hospital or a dispensary, provided he
comes out on the job. This service is maintained without any charge what-
soever to the employee.
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No matter how slight an injury may be, the foremen are instructed

to insist that the injured employee report at the hospital or dispensary.

The medical department decides whether the man is physically able to go
back to the job.

If a man is injured too seriously to stay on the job, the medical de-

partment will lay him off. After seven days, he is then eligible to draw
benefits under the workmen's compensation law. The company operates
under the method by which the company gives bond for the faithful

execution of the provisions of the compensation law, and pays its own
compensation.

Training Department

Through the training department the company offers every employee
the opportunity to acquire such information as will enable him to take on
greater responsibility. Courses are maintained for eight different groups
as follows: Foremen, works students, office apprentices, customers' and
distributors' salesmen, night classes in applied sciences, Americanization,
trade apprentices and official guides.

The foremanship classes are designed (1) to promulgate understand-
ing; (2) to get out production; (3) to plan work; (4) to instruct men
how to work; (5) to keep an effective working force; (6) to impart
accurate information about the companj- and its policies, and (7) to become
good business men as well as good steel men.

The works school is conducted for the purpose of helping employees
secure a broad knowledge of business principles and a general knowledge
of the business and its problems, so that they may be prepared for pro-
motion. These students pursue a regular course of study under the di-

rector of training. All of the studying must be on the student's own time.

The course includes : chemistrj^ physics, general metallurgy, blueprint

reading, economics, industrial history, salesmanship, p.sychology of busi-

ness, business law and correspondence.
The office apprenticeship course aims to provide a permanent source

of competent office help. Girls take this course. They are in school half

the day, and the other half is given to work in the offices. During the
training period the girls receive a small salary.

The course in applied sciences is designed to help men to master
the technical side of the job. All work is intensely practical and is, for
the most part, in charge of instructors who are experts in their field.

All foreigners are given such instruction as will enable them to se-

cure their naturalization papers. Very effective work is done in Ameri-
canization. The majority of Armco foreign-born workers speak English
and have naturalization papers.

Trade apprentices are trained in a well-equipped shop in which they
work on regular production and maintenance jobs. The apprentices are
under the supervision of the foremen throughout the plant. The period

of training is from 2^ to 4 j'cars. Upon graduation, an apprentice receives

a bonus of $100. Six months later, he receives an additional $50, if in

good standing. No contract is required.

Special Compensation Plan

At the end of each fiscal year, the management renews the recom-
mendation to" the board of directors that a special compensation fund be
created. If the board of directors is convinced that the management's
plan for special compensation should be continued, authority is given
through proper resolution of the board to set aside a certain percentage
of net earnings, to be distributed as, in the judgment of the management,
will be for the best interests of the company and its working organization.

The percentage of net earnings so authorized to be set aside varies
from year to year as conditions warrant or necessitate, but is as liberal

as the board of directors can be convinced is sound and in the best inter-

ests of the company, its stockholders and its employees.
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The following regulations govern the distribution of the special
compensation fund:

All employees, other than officers whose entire compensation is fixed
by the board of directors, who are being paid a monthly salary on
December 31, the end of the company's fiscal year, who have at that time
been in the continuous service of the company for one year or more, that
is, all those who are insured under the Armco Group Insurance Plan, are
eligible to participate.

At the end of the fiscal year a list is made up of all eligible employees,
and this list is separated into three groups. Classification of individuals is

based on responsibility of position held and the extent to which such
position gives the individual opportunity to influence and direct policies,

and to affect profits.

Group one includes all heads of divisions, their assistants and the
heads of the principal departments. The members of this group are called
special partners. Group two includes some assistants and the heads of
other departments. Group three includes all other eligible salaried em-
ployees.

Each eligible employee in Groups two and three is furnished with a
blank certificate of participation at the end of each half year. This cer-

tificate must be aproved by .the department head and the head of the divi-

sion to which the individual belongs through a personal interview to en-
title the individual to the full amount allotted under the plan.

Two-thirds of the special compensation fund is allotted to the "spe-
cial partner group" and is apportioned to the individuals comprising that

group by the management, as in their judgment seems fair and equitable.

The balance of the fund is allotted to Groups two and three. Other
factors being equal, participants in Group two receive three times as much
as participants in Group three.

The distribution to participants in Groups two and three is made in

direct proportion to their monthly salaries as effective on December 31,

plus 10 per cent for each full year of service up to and including ten years.

Since an employee is credited with an additional 10 per cent increase
in his share of Special Compensation for each year's service, the manner
of figuring the distribution to participants in Group three is as follows

:

The figures representing the December 31 salary will be increased by 10
per cent for each year's service of each employee up to and including ten

years—and this gives the factor for participation.

Group two is figured in the same way except that each participant's

factor is multiplied by three.

The sum of all the participant's factors in Groups two and three

is divided into the total sum of money allotted to these groups and the

result of this division multiplied by a participant's factor, gives the amount
of money to which such participant is entitled.

The special compensation fund is distributed as soon as possible,

usually in May following the end of the fiscal year.

Not less than 50 per cent of the total amount apportioned to each
individual in any one year is paid in cash at the time of annual distribu-

tion. Any proportion not so paid is held in reserve for future cash distri-

bution, over a period not to exceed three years.

Only those who are eligible to participate during the year in which
a reserve fund was created are eligible to share in the distribution of
that particular fund.

Foremen's Forum and General Advisory Committee

The foremen's forum meets once a month for an exchange of opin-
ion, the charting of operations, the study of company policies, and a
thorough understanding of the human element in business as it should
be known by these men who represent the management to the workmen.
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The general advisory committee represents each group in the organi-

zation. It has a membership of more than 150, elected annually by secret

ballot. Eligibility for membership requires continuous service of at least

one year. This committee represents to the management in an advisory

capacity the employees of the respective departments.
It is the committee's privilege and duty to take up with the depart-

ment superintendent any matter which, in its opinion, is not being handled
properly. The superintendent may call upon the committee for advice-

or first-hand information. Meetings are held upon call. Once each month
all of the departmental committees meet as a general advisory committee
under the chairmanship of the general manager. This larger committee
holds the same relation to the general management that the departmental
committee does to the department. Its functions are to advise and to

learn the policies of the general management, to convej- to the employees
an understanding of these policies, and to reflect the sentiment of the

employees on such matters as may be of help to the general management.
The committees have no administrative, legislative, or executive function,

but they are the fountain heads of the industry and builders of co-op-
eration.

Sale of Stock to Employees

Opportunity is offered at appropriate times to its entire organization
to become part owners in the business through plans for the sale of
stock on a part-payment plan. These plans are designed to provide an
opportunity for sound investment and the practice of thrift on a scale

well within the means of every member of the organization.

Experience with these plans indicates that they are quite popular
throughout the organization and have been taken advantage of to such
an extent as to encourage the company to continue this opportunity of
investing in the company's securities upon the part of employees.

Mutual Interest Department

The mutual interest department maintains contact with employees
when they are off the job. Whenever an employee's family faces domestic
trouble, due to sickness, financial distress, or any other cause, the mutual
interest department is ready to help that family. If a man does not re-

port for work for two consecutive turns, the mutual interest department
sends someone to his home to offer help, if help is needed. After this

visit a report is turned, in to the employment department.
Gardens are made available for all. These are plowed and harrowed

without charge. Advice in the selection of seeds and best methods of
cultivation are available.

The mutual interest department co-operates with the real estate de-

partment in the rental of company buildings and assists employees in

securing suitable homes.
Whenever a new baby arrives in an employee's family, the visiting

nurse offers her service, extends congratulations, and leaves flowers

with the best wishes of the company. Upon marriage, employees who
have been with the firm for a year are given a present of $25.

The Armco Association

The Armco Association is an organization conceived by and con-
ducted in the interests of all of the men and women employed by the

American Rolling Mill Company. Finances are derived from member-
ship dues. A governing board of nine men, elected from the different

departments throughout the plant and offices, looks after all business.

The purpose of the association is to afford relief, to promote general

welfare, and to bring the workmen of the various departments into closer

relationship. It pays benefits in case of sickness or death. Recreation
features are carried on throughout the year.

Band concerts, an Armco grocery, special banking service at the

entrance to the works, a company garage for the repair of employee's
cars, and a park are extra attractions which influence the conduct of

industrial relations between the American Rolling Mill Company and its

employees. -



THE AMERICAN TELEPHONE AND TELEGRAPH COMPANY
(Investigated by C. E. Johnston)

Descriptive of

:

Personnel department
Employee representation

Pension, disability and death benefits

Stock purchase
Personnel work

The American Telephone and Telegraph Company, vi^ith headquarters
at New York City, has 26 subsidiary telephone companies. The territory

of these subsidiaries covers the populated districts of the United States
and Canada and they virtually control the telephone business in these
countries. The territory is divided between these subsidiaries to form
convenient operating units and the policy of the whole system is directed
by the American Telephone and Telephone Company.

The individual Bell Telephone companies have worked out plans
of employees' representation which while not identical on all properties
are the same in principle and results. The outstanding feature of the
plan is its elaborate simplicity and the fact that there is a minimum of
red tape or formality. The results achieved through these associations
seem to be the better because of this. The constitution of one of these
associations is a. small booklet of only ten pages and deals principally

with the routine in the election of officers.

Two objects are stated in the constitution

:

(a) To provide a means whereby employees may formulate
and present their views collectively to ' the management with
respect to wages and working conditions through channels sup-
plementary to the regular existing organization of the companj^,
and

(b) To provide the management a means whereby it may
better know the preferences and appreciate the points of view of
the employees working under its supervision.

Three months or more of continuous service entitles any employee
to be a member, except employees who have definite authority to discharge.
Each member is given a membership card and upon leaving the service
the secretary of the chapter countersigns the card together with the date
that service is discontinued.

The Character of the Organization

The unit of organization is the chapter. The chapter may be formed
where there are 15 traffic employees and 10 or more employees of other
departments. The district organization consists of all of the chapters in
the district, while the division organization consists of all of the districts
in the division.

The officers of the chapters consist of a chairman, a vice-chairman,
a secretary and three alternates. These officers are nominated in open
meeting with the provision that within four days after such meeting one
not nominated therein may declare his nomination by giving the secretary
of the chapter a petition signed by ten members. The election is by se-
cret ballot. The nominee receiving the greatest number of votes is elected
chairman. The nominee receiving the second greatest number of votes is

elected vice-chairman. The nominee receiving the third greatest number
of votes is elected secretary, while the next three are declared alternates
with standing in accordance with the number of votes received. All va-
cancies are filled by progression, The term of office is for one year,
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The chairmen of all the chapters in the division comprise the division
departmental conference. The conference elects a committee of five

known as the Division Departmental Committee. This committee elects

from its members a chairman, a vice-chairman and a secretary.
At division points the company appoints a Division Departmental

Management Committee of not more than five, which meets with the divi-

sion employees committee for the consideration of such matters as may
be referred to it by the company or by various chapters of the divisions.
At these joint meetings an employee representative is elected to act as
chairman and a management representative is elected to act as secretary.
The division joint committee has access to any appropriate officers or
group of officers where such officials or group of officials may have special
knowledge of any subject to be taken up. The joint division departmental
committee decides all detail matters and all matters of local concern, but
either the employee committee or the management committee is authorized
to refer any question to the departmental council next described.

The Departmental Council consists of the chairmen of the division
departmental employees committees and representatives of the manage-
ment. The management representatives on the departmental councils shall

be general operating officers. The Departmental Council has a permanent
chairman elected from the employees and a permanent secretary chosen
by the management. This committee deals with questions referred to it

by sub-committees together with questions of a general rather than a local

character.

Organization of Employees Upon the Invitation of the Management
for Collective Dealing

In treating this important subject, the experience of the Bell Tele-
phone Company of Pennsylvania will be described, since it is believed that
the experience of this company is typical of the encouragement, setbacks,
obstacles and achievements of all of the Bell properties in this line of
activity.

At the time this scheme was proposed for the Pennsylvania company,
the relationship between the employees and the management was strained.
This condition even extended into supervisory positions and inter-depart-
mental relationships were far from cordial, with the result that there was
decided lack of teamwork. The difficulties could be summed up in a
lack of appreciation of the necessity of maintaining contact between the
forces in a rapidly growing business.

With the economic changes from 1916 to 1919, the accompanying agi-
tation and deluge of curealls and "isms" and resultant uneasiness among
workers, it became apparent that improved contacts with the forces were
necessary to improve and stabilize relations.

The management, upon whom devolved the responsibility of taking
the initiative, chose between completely self-governing association of rep-
resentative committees in favor of the latter. The plan swung into
operation, and difficulties became apparent, even at the first meeting of
the temporary representatives. Odd-number committees were insisted
upon to assure a majority vote and representatives at large were fre-

quently proposed. Many of the issues pertaining to wages and working
conditions which the employees presented were pending at the end of the
first three or four months, either because the management could not afford
to proceed with them and hesitated to say no, or because they were side-

tracked on account of the poor running of the machine. The thought-
less pride of some of the field superintendents delayed the course of the
questions up the line.

These conditions brought out forciblj^ the necessity for doing some-
thing. The suggestion was made and adopted that the department hands
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meet with the entire organization in groups corresponding to the area
represented by a given district committee. As a background for the
meetings, the company's policy was stated about as follows : That the

company believed that all questions were capable of disposal to the com-
plete satisfaction of all rightminded employees; that the management
had nothing to gain one way or the other except to insure the success
of the business in which the employee had an interest.

It was decided to publish notices of meetings before and after they

were held and a statement of topics discussed at each meeting.
To accomplish the speeding up of decisions, arrangements were made

to clear all minutes through one central point at the general office. By this

procedure each management and employee chairman was kept informed
of decisions already made, so that if a similar problem was presented to

him he could dispose of it at once.

By hard work and continual adjustments the relations with the em-
ployees' committees continually improved, and substantial progress had
been made by November, 1920, when a second series of department
meetings were held. The plan had been made workable and satisfied the
employees; a set of working conditions had been tentatively determined;
the wage policy was in the making; industrial conditions had changed,
and the financial tide had turned in favor of the company. These matters
were discussed with employees at these meetings and their help was re-

quested to improve efficiency. A favorable result was immediately ap-
parent.

However, in the fall of 1921 the organization was becoming uneasy
because of changed conditions. They wanted to know how they would
be affected. At these meetings, the department head, who heretofore had
been the predominant figure, transferred this responsibility to the division

head. It was pointed out that the service must justify the wage rate in the

face of general declining costs. It was stated that, at least, no increases

in the cost of labor were warranted. Finally it was shown that labor

costs must be reduced by increased efficiency and improved public rela-

tions.

The continuity of improvement and efficiency, and a fine degree of
co-operative help from the committees were noted as reactions from these

activities.

It was found to be necessary that some .active proposition should
continually be presented to the committee in order to maintain their at-

tention. Such propositions as safety code, wage differentials, and public

relations codes, are examples of subjects for discussion. It has also been
found necessary to keep the first line supervisory forces advised in advance
of the employee committees. Many radical employees have served on
committees and have become staunch supporters. The progress toward
real co-operative effort in the solution of the company's problems is in-

dicated by the disappearance of the desire for odd-number committees
and representatives at large; the committees seldom meet alone, pre-

ferring to meet regularly with their corresponding management com-
mittee; the practice of voting on problems has largely been abandoned
for a policy of "stick to it until we all agree." These are thought to be
unmistakable manifestations of the elimination of the old chalkline which
formerly was thought to exist between the employees and the management.

The general outline of the organization incorporating employee rep-

resentation in the Pennsylvania Company is followed in the Bell com-
panies. The success of this venture and general arrangement is attested

by the high morale, the increased effort and the increased production of

the Bell employees now as compared with what existed in the several

years immediately preceding. It may be stated emphatically that neither

the company nor the employees would willingly abandon this scheme
which they both recognize as adequately filling a difficult need.
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Plan for Employees' Pensions, Disability Benefits and Death Benefits

The general scheme providing for pensions, death, accident and sick

benefits was put in effect on the Bell properties by the parent American
Telephone and Telegraph Company on January 1, 1913. The plan was
started by the appropriation by the American Telephone and Telegraph
Company of $8,855,000 for employee's benefit funds. Each of the sub-
sidiary companies undertook to credit to its proportion of the fund in-

terest at the rate of four per cent per annum on the average unexpended
balance and at the end of each year to make such additional appropria-
tions as were required to restore the fund to its original amount, pro-
vided this was not in excess of two per cent of the company's payroll.

The American Telephone and Telegraph Company is authorized to ap-
propriate up to $500,000 per annum to maintain the fund in its original

amount.

The employees are divided into three pension groups as follows

:

Class A : Employees whose age is 60 or more and whose term
of employment is 20 years or more.

Class B : Employees whose age is 55 to 59 and whose term
of employment is 25 years or more.

Class C: Employees whose age is less than 55 and term of

employment is 30 years or more.

In addition to these three classes any employee with service of more
than 15 years who becomes totally disabled by reason of sickness may,
at the discretion of the company, be granted a disability pension which
shall continue for such period as the company may decide.

The amount of the annual pension for all classes is one per cent of
the average annual pay for ten years, multiplied by the number of years'

service, with the provision that the minimum pension will be $30 a month,
which minimum does not apply to disability pensions granted at the dis-

cretion of the management or to pensions granted part-time employees.
Accident benefits for total disability are full pay for 13 weeks and

half pay for the remainder of the disability period. However, maximum
benefits are to be $20 a week after six years of benefit payment.

For partial disability the equivalent of full pay is given for the first

13 weeks and 50 per cent of loss of earning capacity for a period not to

exceed six years.

Sickness disability benefits begin on the eighth calendar day of

absence and are as follows : For employees of ten years' service or more,
full pay for 13 weeks and half pay for 30 weeks; for employees of five

but less than ten years' service, full pay for 13 weeks and half pay for

13 weeks.
For employees of two but less than five years' service, full pay for

four weeks and half pay for nine weeks. Established benefits are not
provided for sickness of employees of less than two years' service but
such employees are dealt with on a liberal basis.

,

Death benefits are payable only to the wife or husband or dependent
relatives of deceased employees and are as follows

:

Sickness Death Benefits—If employee's term of employment has
been 10 years or more, one year's pay not to exceed $2,000. If employee's
term of employment has been more than five but less than ten years,

six months' pay, not to exceed $2,000.

Accident Death Benefits—Three years' pay, not to exceed
$5,000 and necessary expenses of burial, not to exceed $150.

If any retired employee shall engage in anything which in the judg-
ment of the management is prejudicial to the interest of the company
the payment of a pension to such retired employee may be suspended
during such period as he shall continue so engaged.
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Any employee's term of service is based on the total continuance

service in the affiliated telephone companies. For instance, an employee

of the Southwestern Bell Telephone Company who is offered a position

"by the New England Bell Telephone Company can accept such position

and for the purpose of computing pension, accident and sickness benefits,

his term of service will be based on the continuous service in both com-

panies.

Employees' Stock Purchase Plan

The American Telephone and Telegraph Company has devised a plan

whereby employees may subscribe for stock in its company. Employees

having over six months' continuous service are allowed to subscribe for

stock and have installment deductions from their wages made for payment.

As of the date of October 1, 1922, the subscription price for stock under

this plan was $115 per share. Interest on installments is compounded
quarterly and stock is fully paid for in the thirty-four month, deduction

being made at the rate of $3 per share. The policy of the American

Telephone and Telegraph Company is set out in pamphlet descriptive

of this scheme in which on the back of the front cover appears a state-

ment to employees signed by H. B. Thayer, president of the American

Telephone and Telegraph Company reading as follows

:

"Under the first stock purchase plan and its extension 22,155

employees have become stockholders, owning 104,781 shares and

under the second stock purchase plan 41,325 employees are now
paying the installments which will entitle them to ownership of

174,500 shares.

"As stockholders, you become financially interested in the

nation-wide system which is giving telephone service from Maine

to California and from Canada to Mexico, to which service you

and your fellow-employees are giving your lifework. You be-

come partners as well as employees.

"Under the former plans, in becoming partners you bought

out other partners. By the new plan, authorized by recent legis-

lation it is now possible for the capital which you furnish tobe
added to the capital of the company instead of merely replacing

the capital of another investor withdrawing from the enterprise.

To my mind that adds a new interest. Besides the satisfaction

of working to some extent for yourself, with the new plan there

is added satisfaction of helping to provide for the extension of

our service. To be a part of the Bell System and to be a part

owner, are both things to be proud of."

General Personnel Work

The following is largely based on a speech made by E. K. Hall, Vice-

President of the American Telephone and Telegraph Company, at the

opening of a personal conference at White Sulphur Springs, West .Vir-

ginia, in April, 1922.

When this work was begun it was not known along just what lines

the program would be carried but the objective was clear. The conditions

which needed attention were apparent. This was obvious because detail

work was at a low ebb throughout the organization and especially in the

contact between management and employees.

The work started with many handicaps and misunderstandings. Many
of the people whom the personnel men wanted to help didn't want help.

Many didn't know they needed help. Some did not like the theoretical

aspects of the work. A large number felt that this work would break

down the lines of organization. They felt, too, that it would result in

the breaking down of discipline, which any personnel program must rec-

ognize as an underlying principle of all teamwork. At first, however.
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the supervising officers from the top to the bottom did not understand
how the personnel man would approach the job and did not know that

the personnel man would appreciate the maintenance of discipline. As
a matter of fact, the personnel department has greatly strengthened

effective discipline while it may have to some extent modified technical

applications.

One element of the work was to put more humanity into the job and
because of this some interpreted the work as philanthropic welfare work,
which is a wholly incorrect classification. One obstacle of the first mag-
nitude was that it seemed impossible to obtain a high degree of co-
operation from groups of employees who believed in the type of union
that proceeds on the theory that industrial warfare is the only road to a

square deal. There was a decided feeling that the principal aim was to

prevent the formation of such a union. While this was not the sole aim,

it was obvious that the substitution of a spirit of co-operation for one of

industrial warfare would naturally leave no place in the business for

unions of the ordinary type.

In the scheme which has been effected, the keynote is collective bar-
gaining which carries with it the idea of making the most of tactical ad-

vantages.

Personnel work in its last analysis is morale work. There was never
a real leader who did not recognize the necessity of morale. There are
many who fail to realize how easy it is to build up and maintain morale
and there are many leaders who dominate organizations where morale is

a negative quantity or where the organizations through which they have
to accomplish their production are actually antagonistic to the manage-
ment. Morale is not merely pep, enthusiasm, courage, fighting spirit

—

it is all these and more. It has a quality sterner than these and harder to

describe. It disregards trivialities and non-essentials and refuses to be

deviated from the big objective. It resists doubt, misgiving, discourage-

ment and difficulties. Morale is to the individual what temper is to steel.

Morale is to the organization what personality is to the individual.

While the policy of the personnel work on all the affiliated Bell Com-
panies is directed by the American Telephone and Telegraph Company, the
detail applications of personnel work vary widely. Many experiments
are being carried out on one company and when the success of these
experiments are assured, it is probable that the scheme, or an adapta-
tion thereof, may be carried to. other companies. Some of the organi-
zations need entirely different treatment from others. Therefore, while
there is a standardization of policy, there has not yet been a standardi-
zation of personnel activity other than the three major items already
described in detail, namely the Employees' Representation plan, the pen-
sion. Health, Accident and Death Benefits plan and the Stock Subscrip-
tion plan for employees. Among minor activities might be mentioned
such features as picnics and parties welcoming new employees, first-aid

training, safety code committee, employees' suggestions, competition in

service rating, service buttons, desk name plates, public relations com-
mittee, company magazines and many others. The aim is general edu-
cation. To this end a set of pamphlets under the title of "Notes on
Current Economic Problems," written by C. M. Rorty, Vice-President
of the Bell Telephone Securities Companv, have been issued. These
papers take up such questions as Industrial History, Social and Industrial

Organization, Production and Distribution, Some Pertinent Statistics

and Facing the Facts. These papers are somewhat academic in character
and would hardly be understandable by the rank and file. For the super-
vising class they are excellent. In addition to these, a pamphlet was sent

out to all employees showing an analysis of the Bell Telephone balance
sheet under the title of "Financial Statement for 1922." This is worked
out in explanatory form to show the employees what the balance sheet
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means, each item thereon being explained in detail. Since the actual

figures for the American Telephone and Telegraph Company represent

tremendously large amounts, opposite each figure of the actual balance

sheet is shown a corresponding figure on the basis of assets of $10,000.

To quote one of the personnel officers of the Bell Companies, there

were two major jobs to be performed by the Persnnel Department, first,

the education of the management, and, second, the education of the em-
ployees.

To quote further : "The personnel work is being done so subtly that

there is difficulty in keeping up with the progress. Any time we give these

departmental men the ball they run for a touchdown without calling

upon the personnel quarterback even to form a part of the interference."

However this is followed by the statement that this is as it should

be, since the line officials are the ones who should perform the personnel

work. It is the fixed belief of the American Telephone and Telegraph
Company, based upon experience, that conditions will continue to im-

prove in proportion to the understanding of management by the employee
and of the employee by the management. It is further felt that the prob-

lem of management will be presented in countless daily conversations with

telling effect among the pubHc, providing the employee understands and
is in step with the problems of the management.

THE FORD MOTOR COMPANY
(Investigated by John Evans)

Descriptive of

:

Plan for graduated wage
Welfare
Investment plan

The Ford Motor Company employs approximately 100,000 men in its

plants in the vicinity of Detroit, Mich. It depends on high wages to hold
its employees and, in recruiting new help, depends on applications for

employment received because of the fact that it is very generally known
that high wages are paid. New employees are hired exclusively from ap-

plicants who apply at the plant employment offices.

There is no piece-work payment in the Ford Motor Company's plants.

Practically all classes of employees are given increases in pay at regular

intervals as their period of service with the company lengthens. Men
whose work is not satisfactory in the department in which they enter

service are given an opportunity to try working in some other depart-

ment, if they wish to do so.

The practice of filling vacancies in the higher positions by promotions

from the ranks is very rigidly adhered to. Foremen and others in charge

must show that they are developing candidates for promotion.

The Ford Motor Company does not provide or help to provide life

insurance for its employees. It has no pension system.

The company pays no bonus and gives vacations with pay only to

monthly rated employees.

The company has a sociological department which investigates cases

of employees in distress because of sickness or other reasons. As a
result of these investigations substantial financial assistance is sometimes
given. The practice at one time in effect with this company of investi-

gating the personal affairs of employees in general has been abandoned.

Employees have the privilege of using a portion of their wages in

buying investment certificates from the company. The money obtained

in this way is used in conducting the business of the company and the

rate of interest paid the employee is much higher than he could get in

any other investment which would be equally safe.
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THE GENERAL ELECTRIC COMPANY
(Investigated by R. L. Pearson)

Descriptive of

:

Employment department
Method of settling disputes

The work of the Industrial Department of the General Electric Com-'
pany at Schenectady, N. Y., is divided into three parts : the examination
of applicants for admission; the settlement of disputes, and the interview-
ing of employees leaving the service.

Applicants for admission are examined by the Industrial department,
sent to a foreman for an interview, and if satisfactory to both, they are
put to work. Only in rare cases are applicants put to work for a fore-
man unless they are satisfactory to him. The examiners have learned
the kind of men the various foremen prefer and onl}^ a small percentage
of the applicants accepted by the Industrial department are refused by
the foreman.

If disputes which arise between the men and the foreman are not
settled to the satisfaction of the employee by the superintendent of the
department, they are taken to the industrial manager, who hears both
sides of the story, and makes the final decision. In about two years the
decision of the department superintendent was reversed in two cases.

The number of cases appealed is small and is decreasing every j^ear.

Perhaps one of the most important functions of the Industrial de-
partment is the interviewing of employees leaving the service. From these
men valuable information is obtained which, when submitted to the various
departments, places them in a position to analyze the situation and often
to correct conditions which otherwise they would not know existed.

The aim of the General Electric Company in organizing the Indus-
trial department apparently was to keep away from a large and intricate

organization, to reduce red tape to a minimum and to have a suflficient

number of intelligent men in the department who would devote their

time to the human side rather than to the compilation of statistics.

So-called welfare work is not carried to the point where it can be
called paternalism. Good working conditions are not considered welfare
work, but are viewed by the company as a part of its equipment.

The following measures stand out : A shop with good light, heat
and ventilation; an extremely efficient emergency hospital, consisting of
a suite of rooms with modern equipment, and an adequate corps of doc-
tors and nurses; a good cafeteria service for serving meals. In addition,

the company maintains an investment company, in which employees may
invest their money and receive eight per cent return.

INTERNATIONAL HARVESTER COMPANY AND SUBSID-
IARY COMPANIES

(Investigated by A. S. Butterworth)
Descriptive of:

Industrial council
Sickness, accident, disability and death benefits

Extra compensation and stock ownership
Pensions

The International Harvester Company of Chicago, 111., is one of the
largest manufacturers of iron and steel products in the United States,
employing approximately 40,000 individuals during normal times.

The relationship of this company and its employees is best expressed
in the words of Arthur H. Young, manager. Industrial Relations of the
Harvester Company, in an address delivered by him at the first annual
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convention of Sheet Iron Executives, on April 16 to 19, 1923, at the Hotel
Greenbrier, White Sulphur Springs, W. Va., in which he said in part:

"If we are to retain our employees during a reasonable portion of their

industrial life, we must have fair wage rates for fair performance, and
work of a nature for which the man is mentally and physically qualified.

He must have opportunity for advancement; safe and sanitary surround-
ings; protection for himself and dependents in case of sickness or death;

financial aid when superannuated; opportunity to save and safely invest

part of his earnings; a vehicle for expression, without prejudice, between
himself and the management, of his worries, real or fancied grievances,

suggestion and criticisms of the enterprise that it is their joint responsi-

bihty to keep running right; a voice in shaping policies or matters of

direct mutual interest to himself and the management."
The plans which the International Harvester Company and subsidiary

companies have developed are described as follows

:

The Harvester Industrial Council

This council is composed of an equal number of employees repre-

sentatives and management representatives, for each 300 employees of the

company, divided into voting divisions. Each voting division nominates
and elects its own employee in that division to represent the company.

Any employee who is a citizen of the United States, 21 years of age,

in continuous service for one year prior to nomination and not having
the power of employment or discharge, is eligible for appointment as an
employee representative.

All questions as to wages, working conditions, disputes and grievances

that may arise from time to time between the management and employees
of each voting division are handled by the Works Council for that division,

consisting of an equal number of management and employee representa-

tives. All matters under discussion are settled by secret ballot of the

voting members in that division. If the' vote should result in a tie, the

Works Council may refer the matter to the president of the International

Harvester Company, who has ten days allotted to him in which to propose
a settlement, or, if this is not done, to refer the matter to a General
Council, which consists of an equal number of management and employee
representatives for the entire plant. There is usually one such member
of the General Council for each 1,000 employees, each works being repre-

sented by at least two members.
If the General Council is unable to reach an agreement as to the

matter, it may, in turn be submitted to an impartial and disinterested

arbitrator. If they cannot agree upon an arbrltration, then both the em-
ployee representatives and the president shall choose an arbitrator." If

these two agree, their decisions shall be final. If they do not agree, they

shall call in a third arbitrator and a decision of the majority shall be final.

Sick, Accident, Disability and Death Benefit Plans

This benefit to the employees is practically the same as that carried

by most large concerns on the order of the International Harvester Com-
pany. Regular semi-monthly contributions are made and deducted from
wages due employees, who are divided into two classes, as follows

:

Class "A"—The contribution for members of this class is 1^4 per

cent of the salary or wages received, but shall not exceed $2.92 per month,
on the basis of $2,000 annual salary or wages. Twenty-five cents addi-

tional is deducted quarterly to cover extra contributions to be used in

payment of death claims arising under Death Benefit Only memberships.
Class "B"—The contribution from members of this class is 1^

per cent of the salary or wages received, but shall not exceed 58 cents

per week, on the basis of $2,000 annual salary or wages. Twenty-five
cents additional is deducted quarterly to cover extra contribution to be

used in payment of death claims arising under Death Benefit Only mem-
berships.
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Members who retain membership for Death Benefit Only contribute
20 cents per month in advance, for salary or wages not exceeding $2,000
per annum.

Extra Compensation and Stock Ownership Plan

In the adoption of this plan, which became effective January 1, 1920,

President Harold F. McCormick said : "The executive officers and directors

of the company believe that the community of interest between the com-
pany and its employees can be most truly and practically expressed by
employee ownership of the company's stock."

This plan is, in a condensed form, as follows

:

The International Harvester Company sets apart, for the benefit of
those of its emplo\'ees and employees of its affiliated or subsidiary com-
panies, who are not employed in a managerial or executive capacity,

an extra compensation fund which equals 40 per cent of the company's
profit for the year, in excess of 7 per cent upon the invested capital in

the business of the company.
This extra compensation fund is distributed to the employees in the

proportion which the actual earnings of each employee, for the year,
bear to the aggregate earnings of said employees. The payment of this

extra compensation is divided into two parts—one part in cash and one
part in fully paid up seven per cent cumulative preferred stock of the
International Harvester Company, on the basis of $100 of said extra com-
pensation representing one share of stock. The employees have the option
to utilize that part of the extra compensation distributed to them in cash,
in purchasing from the company shares of preferred stock at par.

For all of the employees who are employed by the International
Harvester Company, its affiliated or subsidiary companies, in a mana-
gerial or executive capacity, an extra compensation fund is set apart
out of its earnings, equaling 20 per cent of the company's profit for the
year, in excess of 7 per cent upon the invested capital in the business
of the company. This extra compensation fund shall be distributed
among said employees in proportion to the value of their services to the
company as determined by the board of directors. The amount, when
determined, is paid to the employees in two parts—one part in cash and
one part in fully paid up common stock of the company, on the basis
of $100, representing one share of stock. The company reserves the
right to pay all of said extra compensation in cash. If, in the judgment
of the board of directors, the book value of the common stock has been
reduced through the issue of stock dividends, then a proportionate re-

duction in the price of said common stock shall be made.
It is necessary that both classes of employees remain in the service

of the company throughout the calendar year, in order to participate

in this extra compensation and stock ownership plan.

Pension Regulation Plan
Every ernployee who gives his time and labor for the benefit and

welfare of himself, as well as his employer, looks forward to the day,
when, after having performed his duties as best he can, he can stand
before the threshoild and hear those words that bring renewed life and
hope to all : "Well done, thou good and faithful servant—enter into thy
reward." The "reward" so far as the International Harvester Company
and its subsidiary companies are concerned, is liberal, and briefly stated,
is as follows:

Those eligible are (1) male employees who have reached the age of
65 years and have been 20 years in service

; (2) male employees who have
reached the age of 60 years and have been 30 years in the service; (3)
female employees who have reached the age of 50 and haye been 20 years
in the service.

The amount of each pension is determined by" the number of years the
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employee has been in service, and his average compensation for the 10

consecutive years during which he or she received the largest salary or wages,
and shall be computed by taking \]4 per cent of such average yearly
compensation and multiplying this by the number of years of service.

No pension shall be more than one-half of such average yearly compensa-
tion or more than $2,100 per year ($175 per month), and in no event

shall it be less than $324 a year ($27 per month).
The pensions are paid in monthly installments on the first day of each

month after the date of retirement, and until the death of the employee.

LOYAL LEGION OF LOGGERS AND LUMBERMEN, PORT-
LAND, ORE.

(Investigated by J. L. Haugh)
Descriptive of

:

Employee representation
Sickness and accident insurance

The Loyal Legion of Loggers and Lumbermen is an association of
employers and employees, supported and controlled on equal terms by
management and men, in the lumbering industries in the states of Oregon,
Washington, Idaho and Montana.

The basic principles on which this organization is founded are that

those directly concerned in any industry are in a better position to solve

its problems than disinterested parties ; that maximum results cannot be
obtained in any industry without due consideration being given to all

parties contributing to its development; that the great economic loss

caused through labor turnover, strikes, walkouts and lockouts, is un-
necessary, and can be avoided; and that if prosperity in any industry is

to be attained, mutual distrust must be replaced by mutual understanding
and co-operation.

The purpose is to develop confidence, understanding and co-opera-
tion between employees and management for the good of themselves, the

industry and the public, by meeting in common council, equally repre-

sented, to discuss over the conference table problems of mutual interest

and settle them in advance of rather than after conflict.

The objects of this association are set forth in detail as follows:
To provide an organization on the basic principle of the "square deal"
in which both employer and employee are eligible for membership and
may meet on common ground; to insure to the workman a just and equi-

table wage, and to the employer a maximum degree of efiiciency; to

maintain the basic eight-hour day ; to standardize working and living con-
ditions in camps and mills ; to create a community spirit by the promotion
of matters pertaining to public welfare in each locality; to encourage,
when and where it is found feasible, co-operative hospitals for the

care of the sick and injured, and medical attention for the families of
the members ; to provide for its members, when feasible, accident, health
and other insurance ; to co-operate with the legislative bodies of the

various states for the improvement of laws relative to accident insurance
and the prevention of accidents; to institute and maintain, when feasible,

employment service; to further recreational and educational facilities in

the camps and mills ; to provide means for the amicable adjustment, on an
equitable basis, of all differences that may arise between employer and em-
ployee; to promote a closer personal relationship and the spirit of loyalty be-
tween the employers, their representatives, and the employee, to provide
methods of informing its members upon all questions of trade interest

to operators and workmen; to favor the development of logged over
lands for actual settlers, upon a reasonable system of payments ; to de-
velop to the highest degree possible, loyalty to the United States, its
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laws and government, and to promote and demand proper respect for
its flag.

It has in its membership considerably more than 50 per cent of the
large concerns in the states of Oregon, Washington, Idaho and Montana.
Membership is open to any male or female who, as an owner, operator,
or employee, is engaged in the logging, milling or manufacture of lumber,
including such allied industries as shingle mills, tie and cedar products,
sash and door mills, box and match factories, and wooden shipyards.

Provision has laeen made for sick and accident insurance, for the
benefit of those members desiring to carry same, under what is known
as the Four L Benefit Fund, under the direction of an insurance board.
This board is selected from representatives of the certificate holders and
has authority to provide necessary insurance certificates, fix benefits and
premiums, and handle such other matters as may from time to time be
assigned to it.

The maintenance of accident or old age insurance, co-operative hos-
pitals or such other activities of that nature as the organization may here-
after determine to enter into, shall be financed by assessment of those
benefited. The funds thus raised shall be for the special purposes in-

tended and shall be kept separate from any other fund.
There is published under the direction of the general headquarters

of the association an official magazine. This magazine is published
monthly and is under the immediate direction of a magazine editor. The
cost of

_
publication is defrayed from annual subscriptions, the amount of

which is determined by the board of directors, and from such receipts
as rnay be obtained through advertising. The official magazine as now
published is known as "The Four L Bulletin." A newspaper edition of this
bulletin is published tri-monthly. Publication of both is from general
headquarters at Portland, Oregon.

The Board of Directors prepare semi-annually a budget of proposed
expenditures, covering the various departments, based upon the estimated
receipts as indicated by the membership, circulation or estimated income,
from time to time. The budget covers appropriations made for salaries

of headquarters and field officers, traveling expenses, office force, rent,

heat, light, etc., expenses of district boards and board directors' meetings,
employment offices, and such other items as may develop with the growth
of the organization.

For administration purposes the territory is divided into two divi-

sions as follows

:

The Coast Division includes all territory in the states of Oregon
and Washington lying west of the Cascade Mountains, and is sub-divided
into eight districts, in a manner that equalizes, as nearly as possible, the
mernbership of each district. The Inland Empire Division includes all

territory in the states of Oregon and Washington lying east of the Cas-
cade Mountains, and the timber districts of the states of Idaho and Mon-
tana ; sub-divided into four districts of as nearly equal membership as
possible.

Each district has a minimum wage scale, established by the Board
of Directors. Wages fluctuate with changing conditions and are raised
and lowered by agreement between management and men, after con-
ference.

Officers and Their Duties

The management of this organization is in the hands of a board of
directors numbering 24 men. This board is elected in annual convention,
and is made up of one employer and one employee from each of the 12
districts which comprise the territory of the association. Their duties are
to decide all matters on appeal from the district boards

;
(appeals from

decisions by the Board of Directors can be taken to the Board of Arbi-
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tration, whose decision is final); it elects the executive officers; appoints
such standing committees as are considered necessary for administrative
purposes; initiates matters of general import; and has general super-
vision of the affairs of the organization. Regular meetings are held in

May and November of each year, and special meetings may be held at

any time upon written request of 50 per cent of each of the employer
and employee members of the board. The president is the presiding officer

of all meetings of this board.
General officers consist of a president, an executive secretary, a

general treasurer, a sanitation officer, and the Four L Bulletin editor.

The president is elected by the Board of Directors by ballot. The executive
secretary, general treasurer, sanitation officer and bulletin editor are
nominated by the president and such nominees approved or rejected by
ballot by the Board of Directors. The duties of the president are to

have general supervision of the administration of the organization as its

chief executive, subject at all times to the approval of the Board of Di-
rectors. The duties of the executive secretary are to keep all records,

attend to the correspondence of the association, act as secretary of the

Board of Directors, and perform such other duties as the board may direct.

Duties of the general treasurer are to have charge of all funds of the

organization, under the supervision of the president.

District Boards for each of the 12 districts consist of four employers
and four employees, selected from men within the district and who are
actively engaged in the logging, lumber, or allied industries. These men
are elected in annual convention. The duties of these boards are to hear
all matters on appeal from the Employers' Conference Committee, or from
an employer. Upon failure to agree on matters submitted, the district

board refers the matter in writing to the Board of Directors. An appeal
from any decision by the district board may be taken to the Board of Di-
rectors upon a proper showing by those interested.

The Employees' Conference Committee consists of three members, a

chairman, vice-chairman and a third member, elected from among the

membership of the local. The industrial relations between employer
and employee are conducted through this committee and two classifica-

tions of such relations are recognized, namely, "Matters of Local Con-
cern" and "Questions of General Import." Matters of local concern con-
sist of questions affecting the living, working and recreational conditions
of each local ; the unwarranted discharge of members ; and the use of

tools, and all local conditions surrounding the employment or affecting

obligations of members of the local. Questions of general import are
those affecting the industry as a whole, or by districts, such as wages
and hours, general administration affairs, and all matters of general ap-
plication either to local or to members of the association. Duties of this

committee shall be to confer with the operator's representative or the
operator on all differences of local concern arising in the local from which
it is elected, and to endeavor to adjust such differences in a manner sat-

isfactory to both parties. Upon failure to agree with the operator
on any question under consideration, this committee shall submit the case
in writing to the chairman of the District Board, through the headquarters
office, for action by that body at its next meeting, or to the president.

The officers of each local consist of a chairman, a vice-chairman, and a
secretary and treasurer. These are selected by ballot semi-annually. No
one who has been in the employ of the operator for less than three months,
or a member of the Four L for less than three months, is eligible to elec-

tion to any office. Each plant represented has what is called a "Local"
consisting of the company management as employer members and the

employees as employee members.
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Remarks

The Loyal Legion of Loggers and Lumbermen's organization has
been watched and studied with great interest, especially in the Northwest,
and it is generally conceded to have served its purpose successfully. It

is especially noteworthy to observe that it has functioned with both a
rising and falling market. Wage reductions and adjustments have been
made without strikes and unusual labor disturbances. Its main consti-
tutional features have endured four years' trial with no essential change.

This organization is also a great factor in combating the ruinous
effects of the I. W. W. by keeping the employees well satisfied with their

wages, working conditions, etc., and the knowledge that at any time a
grievance of merit arises, it can readily be adjusted.

The "Four L," as it is commonly called in the Northwest, cannot be
classed with any form of labor organization, "shop committee," "com-
pany union" or similar industrial relations plan.

THE PHILADELPHIA RAPID TRANSIT COMPANY
(Investigated by A. Craine)

Descriptive of:
Employee representation
Welfare association

Savings fund

The Philadelphia Rapid Transit Company owns and operates the

street railway system in the city and suburbs of Philadelphia, Pa. In
1910 the management of this company found itself bankrupt, at logger-
heads with its employees and without the confidence of the public. In
1909 and 1910 the receipts fell short of paying operating costs and fixed

charges by more than $1,500,000, and no dividends had been paid on the
stock for nearly eight years. The equipment was obsolete, accidents were
frequent and after serious strikes in 1909 and 1910, the employees were
working, although much dissatisfied, under the terms of a wage settle-

ment made by arbitration. The maximum wages of conductors and
motormen in 1911 were 23 cents an hour, which were to be increased each
year until 1914, when the rate for men over five years in service was to be
25 cents per hour.

The P. R. T. Co-operative Plan

At this time the management of the property was taken over by E. T.
Stotesbury, who engaged T. E. Mitten to manage the property. These
two men developed a co-operative plan, in accordance with an idea which
was advanced originally in Milwaukee, Wis., in 1896, by C. B. Fairchild
and C. D. Wyman. In this plan the public was promised improved service

while the stockholders were told that they must wait for returns on
their $30,000,000 investment until the employees and the public had been
given fair treatment.

The condition of the company was explained frankly to the men,
and they were told it would be impossible for the company to survive
if it increased the proportion of its earnings then being paid to the con-
ductors and motormen, which then required 22 cents of each dollar re-

ceived from passenger fares, but they were promised that if they would
co-operate with the management under Mr. Mitten's plan, 22 per cent
of all passenger fares would be set aside in a fund to be used for pay-
ments to employees. Mr. Mitten's opinion was that the maximum wage
would be not less than 28 cents an hour by July, 1916. This co-operative
plan was adopted by the Stotesbury management in August, 1911, and
was accepted by the employees in November, 1911.

The co-operative plan is based on collective bargaining between the
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employees and the company, through various branch, department and
general committees, although any employee may belong to any union
or organization without hindrance. It is understood, however, that in the
interest of service to the public, the rules of the company must be obeyed.

Satisfactory employment means continuous service, and in case of a
reduction in force, those giving the least satisfactory service are first

dropped from the payroll. No discrimination is made against employees
who do not become members of the Co-operative Welfare Association.

In the revision of the co-operative plan in 1918, the 22 per cent fund
was eliminated and wages are now based on the average scale paid in

Chicago, Cleveland, Detroit and Buffalo, and are adjusted on that basis

as occasion may warrant. All points of difference are settled through the

medium of (1) branch committees; (2) department committees; (3) gen-
eral committees, and (4) arbitration. All committees are composed of
an equal number of representatives elected by employees and appointed
by the company. The board of arbitration consists of one member chosen
by the employees' general committee, one by the employers' general com-
mittee and a third chosen by these two. Grievances are first taken up with
branch committees, and, if unsettled, pass in order to the department
and general committees, and as a final resort to arbitration.

The Co-operative Welfare Association

A Co-operative Welfare Association has been formed to provide
sick and accident relief, life insurance and pensions. All employees with
more than one year of service and between the ages of 16 and 45 are
eligible to membership. Dues are $1 per month, and the company contri-

butes $10,000 per month. This provides $1,000 life insurance, $1.50 per
day sick benefit and $40 per month pension. The Welfare Association
is governed by the Co-operative Council, which consists of the General
Committee for Collective Bargaining.

The Co-operative Savings Fund

A Co-operative Savings Fund was inaugurated in 1919 "to encourage
thrift to enable members of the Co-operative Welfare Association to

deposit their savings in a common fund, and to enable them to lay aside

a stated sum weekly or semi-monthly to be deducted from their pay." The
fund is administered by a Board of Trustees elected by the members.
Interest is paid on all deposits of $5 or over, the rate being determined
by the Board of Trustees. The funds are invested by the trustees.

A Co-operative Wage Dividend Fund was adopted by the directors

and employees in 1922, to "provide for financial participation by P. R. T.

employees in the result of further co-operative accomplishment." Co-
operative wage dividends are deposited in this fund and invested, the in-

vestments and profits being credited to each member according to his pro
rata share of the wage dividends deposited. While no restrictions are

placed on the character of the investments which shall be made, all funds
have been invested in securities of the Philadelphia Rapid Transit System.

The Results

The co-operative effort of men and management and the consequent
increased efficiency of operation of the property, resulted in a net income
of $1,829,278 in 1922, as compared with a deficit of $1,222,736 in 1910;

ift spite of an increase in trainmen's wages in the same period from 23

cents to 62^ cents per hour ; the ownership by employees of 101,000

shares of P. R. T. stock, purchased at $30 per share and paying 6 per

cent on a par value of $50; cordial relations between the corporation, its

employees and the public and satisfactory service. This has been accom-
plished while the average fare per passenger has increased only from
4.15 cents in 1910 to 4.91 cents in 1922, in spite of an increase of over

100 per cent in the costs of labor and materials.
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THE STANDARD OIL COMPANY OF NEW JERSEY

(Investigated by C H. Stein)

Descriptive of:

Employee representation.

Personnel department.
Medical and health service.

Sickness, accident and death benefits.

Pensions.
Stock purchase.

The Standard Oil Company of New Jersey operates large plants at

Bayonne and Bayway, X. J., for the refining of all of the various grades

of oil for illuminating, lubricating purposes, etc. Its form of industrial

representation has also been extended to seven plants outside of the State

of New Jersey, or to a total of eleven plants, affecting about 18,000 em-
ployees in all.

Since it adopted this form of organization, it has had several small

strikes, but they have not been of any magnitude and have occurred

because of a lack of understanding on the part of the employees of their

method of presenting grievances covering wages and working conditions.

The plan is called the Industrial Representation Plan. It has been

in effect since April 1, 1918. Its main object is to provide a point of

contact between the management and each employee, and regular oppor-

tunities for collective action between representatives of the employees and
of the management on all matters of mutual interest.

In its booklet it admits that during the five years that the industrial

representation plan has been in effect, many new employees have entered

the company's service, thus indicating a large turnover.

The Company's Labor Policy

The company's labor policy is described as follows : The labor policy

of the Standard Oil Company (New Jersey) is based upon certain well-

established principles which have been developed on the fundamental
proposition of a square deal for all concerned, the employees, the man-
agement, the stockholders and the public. Several features of this pro-

gram have been part of the company's policy for many years; other
features have been the outgrowth of joint conferences held during the

past four years, but the entire program has been subject to review and
amendment by the joint conferences in order that it may continue to ex-

press the united judgment of both employer and employee.

The outstanding features of this program as at present established

at the refineries are as follows

:

1. No discrimination by the company or its employees against any
employee on account of membership or non-membership in

any church, society, fraternity or union.

2. Collective dealing in all matters of mutual interest, made effective

through the Industrial Representation Plan.

3. Paying at least the prevailing scale of wages for similar work in

the community.
4. The eight-hour day, or its equivalent.

5. One day's rest in seven, preferably on Sunday, or the equivalent

of such period.

6. Sanitary and healthful working conditions.

7. Just treatment assured each employee, with opportunity for

submission of all grievances for adjustment through the In-

dustrial Representation Plan.

8. Continuous effort to eliminate accidents through effective safe-

guards and active co-operation of employees and committees,

under expert supervision.
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9. Payment of disability benefits in case of accidents incurred while
at work.

10. Health supervision by a competent medical staff.

11. Payment of sickness benefits after one year's service.

12. Opportunity for special training to qualify employee for bettei

work, with standard system of keeping record of service per-

formed.
13. Promotion according to ability demonstrated and length of

service.

14. Partnership through stock ownership made easily possible for

the thrifty employee after one year's service, through a Stock
Acquisition Plan open until December 30, 1925, the company
adding 50 per cent to the amount invested by the employee.

15. Assurance of a generous annuity at the age of 65, guaranteed for

life after 20 years of service, with special consideration for

those who become disabled before that period.

16. Death benefits or insurance, providing $500 to $2000 for de-

pendents of employees of one year or more of service.

In order to carry out this labor policy, the employees were invited

to elect from their own number, by secret ballot, men in whom they had
confidence, who represent them in dealing with ofificers and other repre-

sentatives of the company, in matters of mutual interest. This election

was held on the general baSis of one representative to each 150 employees,

with at least two representatives in each division of the works.

To facilitate this election employees of the Bayonne works were
grouped into divisions, as follows

:

No. of
_

Division Including Representatives
•p.. f Boilermakers,
^^^^^ {Blacksmiths 2

( Carpenters,

c J J Painters,
S^^°"^ ^ Leadburners.

Machinists 2

Masons,
Pipefitters,

Third ^ Tinsmiths,
Railroad,

, Hoisting Engineers 2

Fourth Common Labor 3

Fifth Watchmen 2

•fRef. Process No. 1

Sixth ^ Ref. Process No. 2

I Pitch Plant 2

Seventh Ref. No. 3 Stills 2

Eighth Still Cleaners 2

Ninth Power Department 2

Tenth Paraffin Process 3

Eleventh Barrel Factory 3

Twelfth Cooperage Department 3

Thirteenth Case and Can Department 7

Fourteenth Bergenport Chemical Works 2

Total 37

Outline of the Plan

Around the principles of this agreement (to follow) has been built

a working arrangement by which the employees get together regularly

with the management upon equal terms and discuss and adjust all matters



Economics of Railway Labor 781

of mutual interest, such as wages, hours and working and living condi-

tions. This agreement was adopted by the employees' representatives,

acting jointly with representatives of the management. It avoids any
hard-and-fast rules, but is open to changes and amendments based upon
experience.

By provision in the agreement, all wage adjustments are made in

joint conferences, subject to the approval of the Board of Directors. Any
subject relative to or concerning working conditions, or for the better-

ment of the men, may be brought before the joint conference, either di-

rectly or through the channel of its proper committee where such com-
mittees have been organized by the joint conference. The agreement with

the emploj'ees in the refineries lists the acts and offenses for which the

penalty may be discharge without notice, and protects employees from
immediate discharge for other acts requiring disciplinary measures.

Grievances which committees or divisional joint conferences have been
unable to settle may be brought before the works joint conference with
the right of appealing to the higher executives up to and including the

president of the company.
Employees are guaranteed against discrimination either by the com-

pany or by fellow-employees because of membership or non-membership
in any church, society, fraternity or union.

The plan as originally adopted is subject to amendment at any regular

meeting of a works joint conference.

By unanimous vote at the different works joint conferences, pro-

vision has been made for joint secretaries, one elected by the employees'

representatives and one appointed by the management. The two secre-

taries keep a record of each meeting and jointly prepare the minutes

which, after being signed by all representatives present at the meeting,

are forwarded through the manufacturing department to the executive

office for review by the directors and for filing in the office of the presi-

dent.

The Joint Agreement

The following is the text of the simple agreement, providing for

regular joint conferences, proper limitations on the discharge of em-
ployees, and the right of appeal in case the treatments considered by an

employee to be unfair or unjust, which w-as adopted at the first joint

conference of the New Jersey refineries on April 1, 1918, and a little

later at the other refineries, and has continued in effect. Certain slight

amendments adopted since that date are incorporated in the statement.

Elections for the choosing of employees' representatives are held an-

nually.

(I) Employment Department :

This department will be organized at each of the works, the official in

charge to be responsible to the superintendent of the works, and to have
the following duties

:

(A) To engage all neiv employees:

1. This will involve keeping in touch with the foreman and
superintendents and being fully advised as to the employment
needs in each department.

2. Applicants should be judged from the following stand-

points :

(a) Follow such limitations as to age as may be es-

tablished by the Board of Directors from time to time.

(b) No discrimination shall be made on account of mem-
bership or non-membership in any church, society, fraternity

or union.
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(c) Ascertain by personal interview whether applicant

is qualified intellectually and by experience for the particular

work under consideration. The result of such interview shall

be recorded on regular blanks and kept for the purpose of
future record.

(d) If applicant is satisfactory in the above respects,

refer him to the company surgeon for physical examination
in accordance with established rules. No employee shall be
engaged unless he passes such physical examination satisfac-

torily. All cases of doubt or uncertainty in this respect to

be referred to the superintendent for decision.

(B) To act as Clearing House in transfers of employees from de-

partments where work is slack to other departments needing men.

(C) Employees should be encouraged to come to the employment de-

partment for friendly counsel in personal matters, or in case they

have valid reasons for desiring to be transferred to work in an-

other department.

(II) Discipline:

(A) As to discharge without notice: The following is a list of the

offenses for which an employee may be suspended or dismissed
without further notice : This list shall be posted conspicuously in

each department.

1. Violation of any law. Special attention is called to the

following:

(a) Carrying concealed weapons ; fighting or attempt-

ing bodily injury to another; drunkenness; conduct which
violates the common decency or morality of the community.

(b) Stealing, or malicious mischief resulting in the in-

jury or destruction of property of other employees or of the

company.

(c) Cruelty to animals, the property of other employees
or of the company.

2. Violation of the following Safety rules

:

(a) Carelessness in regard to accidents and safety of fel-

low-workmen.

(b) Riding on standard or narrow gage equipment or

on any moving machinerj' where not assigned.

(c) Running up blocks on cranes.

(d) Violation of rules governing employees in repairing

or oiling of moving machinery.

(e) Failure to wear safety goggles that have been pro-

vided.

(f) Smoking or carrying 'matches other than safety

matches of having open lights or fires within prescribed limits

where such practice is forbidden.

3. Failure to report accidents or personal injuries to dele-

gated authority immediately wherever possible.

4. Insubordination (including refusal or failure to perform
work assigned) ' or use of profane or abusive language toward
fellow-employees or officials of the company.

5. Absence from duty without notice to and permission from
superintendent or foreman, except in case of sickness or cause
beyond his control of a character that prevents his giving notice.

6. Harboring a disease that on account of his own care-

lessness will endanger fellow-workmen.
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7. Changing working place without orders or prowling
around the works away from assigned place.

8. Falsifying or refusing to give testimony when accidents
are being investigated, or for false statements when application

and physical examination is being made.

9. Neglect or carelessness resulting in damage to railroad
equipment, or neglect of car dropper to properly set brakes on
railroad cars in his charge.

10. Wilful neglect in care or use of company's property.

11. Obtaining material at storehouse or other assigned places
on fraudulent orders.

12. Sleeping while on duty.

13. Offering or receiving money or other valuable considera-
tion in .exchange for a job, better working place or any change
in working conditions.

14. Introduction, possession, or use on the property of the
company of intoxicating liquors.

15. Habitual use of habit-forming drugs or their introduc-
tion or possession on the property of the company.

(B) For other offenses not on the above list, employee shall not
be discharged without first having been notified that a repetition

of the offense will make him liable to dismissal. Such notice
may be given by the foreman who shall forthwith send a copy
of such notification to the employment department.

(C) Foreman finding that the interests of the business require the
suspension or dismissal of an employee for the commission of
any one of the posted list of offenses, or for the commission of
any other offense after warning notice has been given, shall

report the case fully to the employment department. This de-
partment, after investigation, may approve the proposed suspen-
sion or arrange to transfer the employee, or if the facts warrant,
discharge him after securing the approval of the superintendent
of the works.

(D) A list of suspensions and discharges, together with the reasons
therefore, shall be forwarded to the manufacturing department
monthly.

(III) Right of Appeal:

(A) Any employee who feels that he has been unjustly treated or
subjected to any unfair conditions, has the right of appeal to the

general superintendent and the higher officials of the company,
• provided he shall first seek to have the matter adjusted by con-

ference, in person or through his regularly elected representative,

with the foreman or the employment department.

(B) Before such appeal shall he taken to any official not located at

the plant it shall first be considered in a joint conference com-
posed of the employees' representatives in the division affected,

and an equal number of representatives of the company. In case
such conference fails to agree unanimously as to a fair adjust-

ment, an appeal may be made to the executive council at the

works, or in case such a council has not been organized, to a confer-
ence composed of all of the employees' representatives at the

works together with an equal number of company representatives.

(IV) Wage Adjustments:
Future wage adjustments shall be made in joint conferences between

the employees' representatives in the division affected and repre-

sentatives of the company, such adjustments to be subject to the

approval of the Board of Directors.
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(V) Joint Conferences:

Joint conferences of eniplo3ecs' representatives and company repre-

sentatives shall be held at each of the works at least quarterly

to discuss any matters of mutual interest. A general conference
of all employees' representatives from the various works and of

company representatives shall be held annuaHy at the call of the

president. At all joint conferences the number of company repre-

sentatives shall not exceed the number of employees' representa-

tives.

Personnel Department—Education and Training

Under this department, the employment of men is handled. It is

characterized as the personnel department because of its many forms of

service for the employees which has been established at each of the works.
This personnel department hires all new employees, and is responsible

for their meeting the company's requirements as to ability, physical

condition, and mental qualities. It also sees that no man's chance of

getting a job depends in any way upon membership or non-membership
in any church, society, fraternity or union.

The personnel office helps any employee who has a personal matter
on which he wishes counsel, such as sickness in the family, financial

problems, the purchase or renting of a home, etc., with the understanding
that in every case the employee must make his own decision and bear
the responsibility.

The personnel department aims to help ambitious employees to pre-

pare for better and bigger jobs, and invites them to confer with the per-

sonnel department with regard to its educational work. A complete
record is kept of each employee's qualifications, to which are added from
time to time reports of merit or demerit.

Wherever enough men earnestly want to learn more about the par-

ticular work they are in so they can fit themselves for promotion, ar-

rangements for evening classes are made. These classes are in charge
of practical instructors, and are at so-called slight expense to the employee.

At some of these plants such classes are held for foremen, and for men
in the process and the mechanical branches of the business.

Medical and Health Service

The company maintains a well-equipped medical department and a

trained staff of doctors and nurses under the direction of a medical
director and medical consultant, who are specialists in industrial work.
Any service rendered by the medical department is without cost to the

employee. It is not supposed to take the place of the family doctor. Doc-
tors and nurses are available in each plant to give medical aid in case

of sudden sickness, first-aid or surgical attention in case of accident. But
the most important work of the medical department is to apply the prin-

ciples of sanitation and prevention, in order to create healthful working
conditions.

Physical examinations are given to all employees when they enter

the plant, and is for the purpose of protecting the new worker from_ work
that might injure him; also to protect other employees from coming in

contact with contagious diseases. The company doctor also aims to

re-examine every employee annually.

Annuities and Benefits

They have an annuities and benefits plan which provides workmen's
compensation in case of accidents, half pay in case of sickness, annuities

or pensions at the time of retirement, and benefits to dependents in case

of death. The plan is administered by the Annuities and Benefits com-
mittee in accordance with published rules.
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Sickness Benefits

If employees of one or more years' service are unable to work for

more than seven days because of sickness, the company will pay half-pay

benefits from the date of first absence for periods of from 6 to 78

weeks, according to length of service. The company doctor decides when
employees are sick, and when they are able to work, and his decision on
this point is final.

There are certain rules under which the Annuities and Benefits com-
mittee may deny sickness benefits if these rules are not observed. These
rules have reference particularly to proper notification to the accredited

representative of the company as to the time of illness, continuation of

illness, doctor in attendance, etc.

In cases of tubcrailosis, special consideration is given such an em-
ployee, and more liberal benefit allowances are made.

Pensions

At the completion of 20 years' service and at 65 or more years of age
(women, 35 years of age), employees are retired, unless some later date

is fixed by the Board of Directors. The plan also provides for special

consideration of employees who become disabled after 10 years of service.

The amount of the regular annuity depends upon the earnings during
the last five years of service and the total number of years of service,

but no regular annuity is less than $300 a year or more than 75 per cent

of the average earnings.

Stock Acquisition

Early in 1921 the company put into effect a plan whereby employees
who, under the rules, have one year of service to their credit, can save
money regularly by deductions from their pay. The company will with-
hold up to one-fifth of their earnings.

For each dollar that the employee saves in this manner, the company
will add fifty cents and forward the total amount to the trustees of the

plan who have charge of the fund. The amount to the employee's credit

will be invested in common stock of the company in accordance with pub-
lished rules, under the caption of "Stock Acquisition Plan."

THE WILLIAMS AND WILKINS CO.,

Baltimore, Md.

(Investigated by C. C. Cook)

Descriptive of

:

Employee representation
Profit sharing
Insurance

The Williams and Wilkins Company, Baltimore, Md., is a publisher
of scientific books and journals, with a modern printing and book binding
establishment employing about 150 persons.

During 1921, a general strike of the International Typographical
Union in Baltimore resulted in a paralysis of the printing industry, in-

volving approximately 75 firms, including Williams and Wilkins. Prior
to this strike, the various shops were operated under agreements with
unions representing the trades. Following the settlement of the strike,

the plants were operated under the principle of the open shop.

Coincident therewith leaders in the industry in Baltimore and other
cities organized The American Guild of the Printing Industry. This is

a society comprising both employer and employee, operating according
to well-defined principles and definitely outlined plans, as set forth in the

adopted constitution and by-laws.
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The guild was formed after a careful study of various plans of sta-

bilizing industry and embodied all that was found good and essential in

those plans as well as in old-line unionism. The adopted constitution is

its basis ; conference is the backbone of its operation.

It is organized under the following plan: (1) Chapel, all employees
in one plant; (2) conference committee, elected representatives of em-
ployees in one plant; (3) chapter—all members in a community; (4)

chapter board, elected employer and employee representatives in equal

number in a community; (5) officers of the board, elected by the Chapter

Board; (6) Chapter Board of Appeals, and equal number of employees,

employers and representatives of the public.

The salient features of the plan are: (1) Representation in works
management; (2) Joint conferences; (3) Collective bargaining; (4)

Normal wage; (5) Standard work week; (6) Classification of workers;

(7) Group Insurance, embracing life, health and accident benefits; (8)

Open shop with preferential employment to Guild members.

Extra Compensation Plan

As a corollary of the operation of the guild in the plant of this com-
pany and to further carry out the principle of co-operative effort in in-

dustry, there was formed what the company terms the "extra compensa-
tion plan" which has been in effect since 1921. Extra compensation is

based upon the profits for each quarter, at the end of which period books
are closed and a statement of earnings and charges prepared. On the

theory that stockholders are entitled to a fair return on their investments,

dividends of six per cent on the preferred stock, eight per cent on the

common, 20 per cent for necessary reserves such as depreciation, etc., are

deducted from net profits. The balance is divided into two equal shares,

one share being paid to the employees, and the other to the surplus account

of the company, from which dividends may be declared.

The employees' share is divided between the employees in proportion

to their production records of the quarter and is paid to each one in equal

installments each payday during the succeeding quarter. The benefits of

this method of establishing a constant reminder and incentive throughout

the quarters have been notable. Production records show credits for

work done and debits for absence, lateness and spoilage. Recently the

company has inaugurated a point system of measuring production. This
involves the establishment of standards for each job of makeup, com-
posing, binding, etc., based upon the time required for similar operations

as determined by experience. The credit or debit in points accruing to

each employee in the future will be the basis of payment of extra com-
pensation rather than a pro rata based on adjusted earnings as at present.

There is a distinction between this "extra compensation" plan and a

"profit-sharing" plan, the latter having been avoided on account of the

possibility of legal complications.

Extra compensation has averaged about $2 a week per employee,

and has been paid each quarter since the plan was adopted. Employees
exhibit much interest in the statement of the business of the company
as the end of each quarter approaches, and have shown much more in-

terest in their work than formerly. They try to aid each other as well

as the company, knowing that increased profits depend upon complete

co-operation of the organization. The operations and the production of

the plant have been improved in all respects, there is an increased morale

and very little lateness or absence. As stated by the president, he has

found that the introduction of this plan has been a success and would
not be abandoned for two very good reasons, viz.: (1) "because it is the

right and decent thing to do," and (2) because he has "found it to be

good business."
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Benefits of Guild Organization and Extra Compensation

These plans were intended to bring about co-operation promoting the
general interest of all concerned with the industry. In the case of the
Williams and Wilkins Company this aim appears to have been fully

realized. There are no labor contracts to negotiate ; rules and regulations
are established in joint conference; officers and employees from the
president to the newest worker in the plant hold equal membership with
equal dues, privileges and rights; company members match the total of
all dues paid by their employees and thus funds are provided which
insure protection and relief from the uncertainty of the future. With
increased production and lowered costs there has accrued to the employees
extra compensation as a reward for accomplishment. An incentive for
sustained interest in the company's affairs and co-operative effort is per-

manently established and contentment of workers, insuring industrial

peace, is being experienced.
The results have been such that the president of this company con-

fidently expresses the conviction that they will never again have their

plant tied up on account of a disagreement with their men. His plans
contemplate the extension of their co-operative activities in such a way
as to give an increasing measure of contentmertt and benefits (without
paternalism) to their employees. An immediate proposal is the establish-

ment of an insurance department of the guild, which will enable a saving
of 25 to 30 per cent to be effected as compared to the present methods of
group insurance.

Further general plans extended to hopes for a conference of leaders

representative of various industries to consider the benefits experienced by
companies who have adopted and used plans and principles similar to

those of the American Guild of the printing industry, and the practicability

of their establishment in all lines of American industry.

The effect of the guild plan has been (1) to develop co-operation

among all employees; (2) to stabilize labor and secure permanence of

service from an increased number of employees; (3) to avoid strikes or
other labor disturbances.

It has not increased the individual proficiency of the workers; that

can better be done through proper selection, education and training. The
efficiency of the entire plant has been increased as a result of the co-

operative efforts of all members of the force.

The "extra compensation" plan has assisted in further stabilizing

labor and, by providing a direct incentive, has increased the interest of

the employees in their work and in the affairs of the company. It has
also resulted in an increase in the output of the plant.



Appendix B

(2) STANDARD METHODS FOR PERFORMING MAINTE-
NANCE OF WAY WORK FOR THE PURPOSE OF

ESTABLISHING UNITS OF MEASURE OF
WORK PERFORMED

G. M. O'Rourke, Chairman, Sub-Committee; A. F. Blaess, John Evans,

L. E. Dale, Col. F. G. Jonah, R. L. Pearson, A. N. Reece, R. L.

Schmid.

The Association adopted at the Twenty-third Annual Convention,

March 14, 1922, for publication in the Manual, the report of this Com-

mittee, which outlined in detail a standard plan for study of methods and

performances covering all items of trackwork. Upon reassignment of the

subject to the Committee, the membership considered it to be their duty

to secure from the railways studies of the various items of trackwork,

taking them up in the relative order of their importance. From an

analysis of the data which it was hoped to secure, it was intended to

submit to the Association recommendations as to the standard methods

for performing those certain items of work, such as rail laying, tie re-

newals, ballasting, surfacing, etc., establishing at the same time units of

measure of the work performed.

Our intent is to secure detail study of items of trackwork according

to adopted form, which requires each manual operation entering into that

work to be reported along with the time of its accomplishment. This' will

enable comparison of the items of work done under similar conditions

and involving an equal number of operations. The data which is needed

for such a purpose must necessarily be submitted uniformly in detail, so

that an item of trackwork reported by one party be not compared with

a similar item of trackwork until the conditions under which work is

done, and the differences in the number of manual operations involved,

are known.

The report on this subject submitted last year included a summary

of the results obtained through requiring each section foreman of one

of the large carriers of the Middle West to keep a record each day of

the amount of work done and the hours consumed in performing it. The

test has been continued through another year, and the results more

extensively used in planning the wo'rk of foreman, allowing a specified

number of man-hours for doing each class of work required. Satisfac-

tory results in increased output and a better physical condition were

obtained.

A summary of the results of continuing the investigation is shown

in Exhibit A.

788
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Early in the year a circular letter was sent out suggesting sample

forms of time studies for renewal of cross-ties and rail, and in July it

was followed with another requesting the railways to give us the benefit

of the result of any investigation made in line with that letter and to

extend the investigation to include surfacing, ballasting, and ditching

gangs.

A number of replies were received in the form required for com-
parative purposes, also some statistical data based on actual records, and
your Committee is pleased to submit the following in the interest of its

assignment.

Exhibits A through to F are statistical tabulations based on record

of units of measure.

Exhibits G through to S are time studies prepared according to the

form requested by the Committee, and are for the distinct purpose of

assisting the Committee in its determination of the best methods of per-

forming the items of work covered.

Some quite valuable data pertaining to ballast tamping, stone ballast

cleaning and ditching were received from several roads, but the Com-
mittee needs more studies from the railwa3's in order to warrant definite

recommendations as to economical practices in connection with the utiliza-

tion of machinery in these, as well as other types of maintenance work.

Conclusions

(1) The making of time studies and the comparison of perform-

ances of an individual gang with a standard, increases the efficiency

of the gang under observation and of other gangs which are made

acquainted with results.

(2) The general use of standard methods and units of measure

of performance on divisions and districts of a railway has resulted

in increasing the efficiency of track forces.
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Exhibit A
ROAD "A"

AVERAGE MAN-HOUR EQUIVALENTS OF VARIOUS
MAINTENANCE OF WAY OPERATIONS

Man-Hours
No. Ties No. Man-Hours per Tie

Spotting ties in rock and cement-
ing gravel ballast 124,356 92,550 0.7450

Spotting ties in bank run washed
gravel and cinders 970,843 643,367 0.6627

Spotting in ties while surfacing. . 575,701 341,701 0.5935

Man-Hours
No. Sets No. Man-Hours per Set

Putting in switch ties in rock and
cementing gravel ballast 481.25 35,667 74.113

Putting in switch ties in bank run
washed gravel and cinders. . . . 1,165 95,865 82.289

Man-Hours
Ft. of Track No. Man-Hours per Ft.

Surfacing track in rock and ce-

menting gravel ballast 2,206,828 531,552 0.24086

"Surfacing track in bank run
gravel ballast 2,249,206 415,955 0.18493

Surfacing track in washed gravel

and cinders 4,611,416 700,778 0.15197

Dressing track in rock and ce-

menting gravel ballast 1,332,549 132,533 0.09946

Dressing track in bank run gravel

ballast 1,022,481 99,861 0.09767

Dressing track in washed gravel
and cinders

.,
• 1,795,344 127,361 0.07094

Unloading and distributing rail

and fastenings 2,594,529 51,703 0.01993

Laying new rail 2,009,056 331,514 0.1650

Laying second-hand rail 1,101,472 143,864 0.1306

Uncoupling old rail 1,836,854 45,099 0.02456

Loading old rail and fastenings.. 2,213,487 46,148 0.02085

Man-Hours
per Sw.

Relaying turnouts 513 41,776 81.434

Man-Hours
No. Anchors No. Man-Hours per Anchor

Applying rail anchors 776,973 37,624 0.04842

Man-Hours
No. Tie Plates No. Man-Hours per Plate

Applying tie plates 2,188,156 132,865 0.06072

Man-Hours
No. Ties No. Man-Hours per Tie

Unloading ties 839,287 38,351 0.04569

Man-Hours
No. Cars No. Man-Hours per Car

Unloading gravel ballast 22,893 59,868 2.610

Unloading cinders 3,160 31,017 9.815
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Exhibit B

ROAD "B"

Number of Units and Average Cost per Unit by Classes of Work

Year 1922

Description of Work
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Exhibit B

ROAD "B"

Number of Units and Average Cost per Unit by Classes of Work

Month of October, 1923

Description of Work
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Exhibit C

ROAD "C"
Test on Rail Lajdng
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ROAD "C"
Test on Rail Laying

11
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Exhibit D 1

ROAD "D"

Renewing Cross-Ties

Condition "A," Single Track, Track Not Raised, Gravel Ballast,

Cribs Full

Study

1. Cribbing out
2. Drawing spikes

._

3. Removing old tie

4. Preparing new bed
5. Carrying new tie to place
6. Placing new tie

7. Applying two tie plates

8. Driving four spikes

9. Tamping
10. Replacing and dressing ballast

11. Carrying old ties and piling to burn

Total minutes per tie, cribs lull

.

Schedule—Hr. per tie, cribs full

A
Condition

Fair Poor

Foreman helped
and

time included

33

.55

47

.78

Foreman and 5

men . Men
work in pairs,

completing
full operation

Same as A

51

.85

Foreman and 6
men . Men
work in pairs,

completing
full operation.

Foreman 10

60

1.00

Foreman and 4

men. Dif-
ferent men
assigned cer-

tain details to
perform on
each tie. One
man draws
spikes, second
man cribs out.
Remaining
two men take
out o 1 d tie,

put in new tie

and initial
tamp.

7.74
1.85
1.48
2.31
3.97
2.50

4'.67

9.91
5.55
3.11

Same as A & B

42.49

.71

Foreman and 6
men. Fore-
man adzes
and pulls
spikes. 4 men
remove o 1 d
ballast. One
man knocks
ties sidewise.
One man pulls

old tie out.
These two and
foreman pre-

pare new bed,
and draw new
tie into place.

Foreman
holds tie up.

4 men tamp,
2 men spike.

Gangifill^in.



Economics of Railway Labor 797

ROAD "D"

Renewing Cross-Ties

Condition "A," Single Track, Track Not Raised, Gravel Ballast,

Cribs Full

E
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Exhibit F
ROAD "A"

Rail Laying Program

August, 1923

ORGANIZATION ••

ABXC X F6XH XIJKLXXM X XO, X P

X ""o" V "x* x'- a* X *M*

X Foreman Waterboys

Schedule

:

Time distribution based on ten rails.

Minutes for 10
Operation Force Rail Lengths

A—Breaking joints 2 men @ 2 min. 4
B—Removing anti-creepers 1 man @ 2 min. 2
C—Pulling spikes 23 men @ 4 min. 92
D—Throwing out old rail 9 men @ 4 min. 36
E—Removing old tie plates 2 men @ 4 min. 8
F—^Turning up new rail 1 man @ 7 min. 7

G—Placing tie plugs and adzing 13 men @ 4 min. 52
H—Laying new tie plates 11 men @ 4 min. 44
I—Lifting in new rail 21 men @ 3 min. 63

J—Placing expansion shims 1 man @ 3 min. 3

K—Timekeeper 1 man @ 3 min. 3
L—Spiking and gauging 14 men @ 6 min. 84
M—Placing and bolting anglebars 24 men @ 6 min. 144
N—Spiking and gauging 8 men @ 6 min. 48
O—Spiking 32 men @ 7 min. 224
P—Flagman 1 man @ 7 min. 7

Q—Waterboys 6 men @ 6 min. 36

857170 men
Time for one rail length, 85.7 minutes ^1.43 hrs.

Total number of rails laid, 357.

Number of hours worked, 3.5.

Conditions

107-lb. new rail laid on curves and tangents, fully tie plated. Two-
track system. All traffic diverted to Track No. 2. Weather—Very warm.

Method
'

'

The Track Supervisor is given the track until noon. Two men begin
breaking joints at intervals, depending upon location of crossings and
curves. Man follows removing anti-creepers. The next force, consisting
of 23 men, pulls spikes. These men are closely followed by another force
of 9 men with .lining bars, who throw out the old rail. These men are
followed by a force of 2 men, who remove old tie plates, while one man
turns up the new rail for the tong gang. This force is followed by 13

men, who place tie plugs and adze the ties, and 11 men placing new tie

plates. The next operation consists of 20 men and one foreman, who
lift the new rail in place, while one man places expansion shims. Follow-
ing is a time-keeper, who makes a record of all new rail laid. Spiking
of the new rail is the next operation, which has a force of 14

_

men, who
drive six spikes to a rail length, and at the same time set rail to gage.
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These men are followed by 24 men, who place and bolt angle bars, with
one man of this gang collecting expansion shims. This gang is followed
by a force of 8 spikers, who drive 4 more spikes to the rail length and
regage the rail. The remaining spikes are driven by the last force of

22 men. One flagman is required and 6 Waterboys. The service of a
work train is necessary in the above operations.

Note.—Only two bolts tightened on each joint for the entire stretch.

In the above operation, replacement of one rail continuously is un-
dertaken by the organization, the opposite rail being relaid on the return
trip.

Exhibit G
ROAD "A"

Renewing Rail—Out of Face
Abstract

The method pursued was to take into account all time consumed by
the gangs from the time they left their tool houses in the morning until

they returned at night, or all time paid for. An accurate account was
kept of all delays due to traffic.

In order to establish a standard working schedule which would repre-

sent the average speed if the work could be prosecuted without interrup-

tion, each operation was timed from two to nine times, for a distance of

ten rail lengths, and the average for each operation was figured in terms
of man-minutes. Based on the average of these tests, the total time which
should be required by this gang to remove the rails and replace them with
other rails, is 1801.3 man-minutes, which reduces to 3.00 man-hours for

each 33-ft. rail. This compares with the scheduled time of 1.813 man-
hours for the gang study given on page 293 of the 1923 Proceedings
of the Association. However, the conditions were different in the last-

named case, in that it did not take into consideration tie plates, anti-

creepers, and pulling the inside spikes, which items are included in this

study.

The organization of the gang varied in both the forenoon and after-

noon, so that two organizations are shown for each day.

Having kept a record of time made by the gang, the time lost both
due to traffic and to going to and from the job, and the amount of work
done, it is possible to make a comparison of the work accomplished with
the standard schedule speed, or in other words to get an idea of the effici-

ency obtained each day. The comparison shows that the standard sched-

uled speed attained ranges from 81.32 per cent, on March 27 to 107.99

per cent, on March 29. The average for the four days indicates an
efficiency of 90.81 per cent.

A further comparison has been made which shows that on this

particular piece of work it was more economical to use a gang of 102

men than a gang of 68 men, the amount of work being increased 96.8 per

cent, with only 40.3 per cent, increase in labor.

Conditions

Single track, main line. Relieving 90-lb. 33-ft. rail with 90-lb. 33-ft.

rail. Rail approximately Y^ tie-plated. All spikes and plates removed so

as to permit adzing of ties, to give proper rail seat. Rail anti-creepers re-

moved, and rail anchors applied, six to the rail. 24-in. angle-bars on both
old and new rail. Old rail left along track as lined out.

Method

Gangs arrive from their bases as soon as possible. Until all gangs
have arrived, preliminary work is effected, such as drawing spikes from
two-thirds of the ties, inside and out; affixing angle bars on idle new rail
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loosely with one bolt; removing rail anti-creepers; distributing bolts, nut-
locks, spikes, tie-plugs, etc.

When entire gang has arrived, they assemble at point where break
in old rail is to be made. Trafific is protected in both directions by flag.

When word is given to break track, men with claw-bars pull the remain-
ing spikes, assisted by men with mauls.

At the same time, the joint is opened, and when the claw-bar men
are a sufficient distance ahead, men with bars line out old rail, sliding
it over opposite fixed rail.

These gangs stay intact until halted by the necessity to close in track
for traffic. Following line-bar men are adzmen who partially adze around
inside of tie-plates or spikes, as the case may be, preliminary to final adz-
ing. Men follow closely removing tie-plates. Next gang of men move
up directly behind men removing tie-plates, insert tie-plugs, drive same,
and final adze ties.

Following men immediately replace tie-plates on ties from which they
were removed. The rail laying gang then places in position the new rail

with rail tongs, under the direction of a foreman, who places expansion
shims as rail is given its final position on the ties. Men then follow
closely placing one bolt to the joint and tightening it as well as the other
bolt already present. Gagemen come up directly, testing gage at joints

and quarters, and are each assisted by man with lining bar who holds
new rail to gage, and also men with mauls who spike rail to ties at these
points.

Following these men are men who fully spike every other or every
third tie, as the case may necessitate, in order to keep up with the ahead
gangs.

When it is necessary to close in the track, gangs who are delayed the
most, in so far 'as tools are readily available, aid bolters and spikers to

catch up, and then help full bolt and spike, working backward from closed-
in point, so as to be as near as possible to the point where rail laying
will begin, when the track is again permitted to be broken. If a long
delay is anticipated, all the delayed men avail themselves of tools, and
assist in finishing up work.

When track is again permitted to be broken, the gangs assemble at

the point where rail laying was stopped and proceed with the work as
just described. When a delay is caused near noon hour by the necessity
to close in track, time is taken out for dinner. If a clear stretch, how-
ever, is seen ahead, rail laying continues up to and through the noon hour,
for a reasonable length of time, or until a delay is caused.

The gang is again organized in the afternoon, similar in makeup but
slightly different in the number of men assigned to each operation, due to

the fact that some of the men are detailed to prepare the rail for and
apply anchors.

Only enough rail is laid each day so as to permit the full bolting,

spiking and anchoring of all rail laid. When this quantity of rail has
been laid, the track is closed in for the day, and the entire gang of men
turn back and assist in finishing work until time for them to leave, or
until work is completed.
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Tests Made in Connection With Rail Laying Report

(Based on Ten Rails—In Terms of Man-Minutes)

(1) Putting Bars on Idle New Rail, One Bolt

7 men— 9 minutes 63 man-minutes
4 men—16

127

, 64

127

:63.5 man-minutes

(2) Lining Up New Rail, Preparatory to Laying

16 men with tongs—6 minutes 96 man-minutes
16 " " " —

6

"
96 "

16 " " " —

5

"
80 "

16 " " " —4.5 " 12 "

344
344

man-mniutes

(3) Removing Rail Anti-Creepers

2 men— 5 minutes 10 man-minutes
1 " —12 " . 12 "

1 " —12 " 12 "

34— 11.3 man-minutes

34

(4) Adzing Around Spikes and Tie Plates

4 men—36 minutes 144.0 man-minutes
6 " —31.5 " 189.0 "

10 " —13 "
130.0 "

5 " —21 "
105.0 "

Dra

9 m
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(6) Drawing Remainder of Spikes

men— 6.5 minutes 32.5 man-minutes5
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(12) Placing One Bolt and Tightening Two
Average of five different men is 5 minutes per joint 50.0 man-minutes
5 men—10.5 minutes 52.5 " "

7 " —7.0 " 49.0 "

7 " — 6.5 " 45.5 "

197.0 "

197.0 _= 49.2 man-minutes
4

(13) Gaging, at Joints and Quarters

3 men—13.0 minutes " 39.0 man-minutes
3 " — 9.5 " 28.5 "

3 " —10.0 " 30.0
"

3 " —12.0 "
36.0

"

133.5
"

133.5
"-= 33.4 man-minutes

4

(14) Men With Bars Assisting Gagers

Same speed as 3 gagers 33.4 man-minutes

(15) Men With Mauls Assisting Gagers

Same speed as 3 gagers 66.8 man-minutes

(16) Full Spiking Every Other Tie

5 men—19 minutes 95.0 man-minutes
5 " —18 " 90.0 "

5 " —22 " 110.0 "

10 " —13 " 130.0 "

7 " —14 " 98.0 "

523.0 "

523.0 _
104.6 man-minutes

5

(17) Spiking Remaining Ties

9 men

—

10 minutes i 90.0 man-minutes
5 " —21 " 105.0 "

6 " —14 " 84.0 "

5 " —21 " 105.0 "

384.0 "

384.0
96.0 man-minutes

4

(18) Placing Two Bolts and Tightening Two
6 men— 9.5 minutes 57.0 man-minutes
6 " — 9.5 " 57.0

"

8 " — 8.0 " 64.0
"

178.0
"

178.0 = 59.3 man-minutes
3
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(19) Digging Holes for Anchors

3 men—17 minutes 51.0 man-minutes
3 " —20 " 60.0 "

3 " —24 " 72.01 "

3 " —22 " 66.0 "

249.0 "

249.0 = 62.2 man-minutes
4

(20) Applying Rail Anchors

3 men

—

16 minutes 48.0 man-minutes
3 " —23 " 69.0 "

3 " —22 "
66.0 "

3 " —21 " 63.0 "

246.0 "

246.0 _
61.5 man-minutes

4

Time Distribution for Ten Rails

Lining up new rail, preparatory to laying 86.0 man-minutes
Putting angle bars on idle new rail 63.5

" "

Distributing rail fastenings 21.0
" "

Pulling all spikes, both side of rail 198.0
" "

Assisting spike pullers with mauls 28.0 ".
"

Removing rail anti-creepers 11.0
" "

Lining out old rail with bars 37.6
" "

Removing tie plates 10.1
" "

Driving tie plugs and total adzing ties 363.6
" "

Replacing tie plates 27.1
" "

Laying in new rail with rail tongs 114.9
" "

Bringing new rail to gage 33.4
" "

Assisting gagers with bars 33.4
" "

Assisting gagers with mauls 66.8
" "

Full bolting 108.5
"

Full
_
spiking 200.6

"

Digging holes for anchors, and applying 123.7
" "

Flagmen 54.8
" "

Foremen 219.3
" "

Total man-minutes for ten rails 1801.3 "
"

Total minutes for one foot of rail 5.46

Standard schedule hours for 33-foot rail 3.00

Organization of Gang on March 27, 1923

From the Start of Rail Laying Until Noon :

9 men drawing all spikes.

2 men knocking ofif anti-creepers.

14 men lift out old rail and place new rail, with rail tongs.
8 men full adzing.
2 men lifting off tie plates and driving tie plugs.

1 man replacing plates.

2 men distributing plugs, bolts, spikes, etc.

5 men gaging at joints and quarters, and spiking at these points.
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5 men applying one bolt and tightening two.
6 men spiking every other tie.

2 men flagging.

7 foremen.
Total, 63 men.

Organization for Afternoon :

5 men drawing all spikes.

2 men knocking off anti-creepers.

14 men lift out old rail and place new rail, with rail tongs.

2 men remove tie plates and drive tie plugs.

7 men adze in full, all ties.

1 man places tie plates.

1 man distributes material.

4 men gage and spike at joints and quarters.

4 men place one bolt and tighten two.

6 men spike every other tie.

6 men applying anchors.
2 men flagging.

6 foremen.
Total, 60 men.

These organizations greatly shifted during the day, necessitated by
the limited number of men, and delays.

Operation for March 27, 1923

63 men work a total of 31,776 man-minutes, or 529.6 man hours.

Schedule hours per 33-ft. rail—3.0

Detention for four connections with an average of 3.14

per cent, of the total working hours for the day, for
each, or .0314 X 4^ 12.56 per cent.

Detention caused by traffic, other than connections 12.80 per cent.

Detention caused by late arrivals 11.15 per cent.

Detention caused by return to section bases 4.28 per cent.

Total detention of total working hours for the day 40.79 per cent.

Actual hours laying rail, equal total working hours for the day,

minus detentions, which equals 313.57

313.57

(Standard Schedule) = 104.52 rails. These should have been
3.0 laid, had the gang been working according to Standard

Schedule Speed.

85 rails were actually laid; therefore,

85
. . . •

81.32 per cent, (i.e., the organization for this day worked
104 at a rate equal to 81.32 per cent, of the Standard Schedule

Speed).

Organization of Gang on March 28, 1923

From Start of Rail Laying Until Noon :

5 men draw remainder of spikes.

1 man knocks off anti-creepers.

1 man distributes materials.

2 men remove tie plates.

1 man places tie plugs loosely.

16 men drive tie plugs and full adze ties.

2 men place tie plates.

16 men line out old rail, and lift in new rail, with rail tongs.
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6 men place one bolt to the joint, and tighten two.
2 men gaging.
2 men with bars, assisting gagers.

4 men with spike mauls, assisting gagers.
2 men complete boltmg.
5 men full spike every other tie.

2 men flagging.

6 foremen.
Total, IZ men.

Organization for Afternoon :

5 men draw the remainder of spikes, or all, as the case may be.

1 man knocks off anti-creepers.

1 man distributes materials.

2 men remove tie plates and insert tie plugs.

16 men drive tie plugs and total adze ties.

2 men replace tie plates.

16 men line out old rail, and lift into place new rail with tongs.

4 men place one bolt, and tighten two.
2 men gaging, at joints and quarters.

1 man with bar, assisting gagers.
3 men with mauls, assisting gagers.
2 men full bolt.

4 men full spike every other tie.

6 men apply anti-creepers.

2 men flagging.

6 foremen.
Total, 75 men.

These organizations handicapped by lack of sufficient men to keep
first gangs ahead of rail layers, so rail laying gang had to line out the
old rail and lift in the new rail, to avoid wasting a large amount of time.
Work considerably slowed up by this arrangement.

Operation for March 28, 1923

75 men work a total of 34,606 man-minutes, or 576.76 man-hours.

Schedule hours per 33-ft. rail—3.0

Detention for 6 connections with an average of 3.48 per
cent, of the total working hours for the day, for each,
or_ .0348X6= 20.88 per cent.

Detention caused by traffic, other than connections 5.70 per cent.

Detention caused by late arrivals 14.20 per cent.

Detention caused by return to section bases 5.55 per cent.

Total detention of total working hours for the day 46.33 per cent.

Actual hours laying rail, equal total working hours for the day
minus detentions, which equal 309.55

309.55

(Standard Schedule) — 103.18 rails. These should have been laid,

3.0 had the gang been working according to Standard Schedule
Speed.

86 rails were actually laid; therefore,

86 _
83.35 per cent, (i.e., the organization for this day worked

103.18 at a rate equal to 83.35 per cent, of the Standard Schedule
Speed),
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Organization of Gang on March 29, 1923

From Start of Rail Laying Until Noon :

12 men draw remainder of spikes, or all, as the case may be.

2 men assist spike pullers, and also remove anti-creepers.
7 men line out old rail with bars.

1 man removes tie plates.

22 men place, and drive tie plugs, and total adze ties.

3 men replacing tie plates.

16 men placing new rail with rail tongs.
7 men placing one bolt to the joint, and tightening two.
3 men gaging.
3 men with bars, assisting gagers.
6 men with mauls, assisting gagers.
9 men full spiking every other tie.

2 men flagging.

9 foremen.
Total, 102 men.

Best organization yet. Worked steady, with each gang just clearing

the following.

Organization for Afternoon :

14 men draw the remainder of spikes, or all, as the case may be.

8 men line out old rail with bars.

1 man removes tie plates.

20 men place and drive tie plugs and total adze ties.

3 men replace tie plates.

16 men place new rail with tongs.

7 men place one bolt, and tighten two.
2 men gaging.
2 men with bars, assisting gagers.

4 men with mauls, assisting gagers.

8 men full spiking every other tie.

6 men apply anchors.
2 men flagging.

9 foremen.
Total, 102 men.

This organization worked ver}- well, but not quite as well as morning
organization.

Disposition of Gang, Relaying Rail

March 29, 1923, When Maximum Efficiency Was Obtained

iOO—OOOoooo-ooooooooooooooooooooooo—ooo-og^gg-J -oao8oQ<?o4oioiooooo

(A) 12 men draw remainder of spikes, or all, as the case may be.

( B) 2 men assist spike pullers, and also remove anti-creepers.

( C) 7 men line out old rail with bars.

( D) 1 man removes tie plates.

( E) 22 men place and drive tie plugs, and adze ties.

( F) 3 men replace tie plates.

( G) 16 men place new rail with rail tongs.
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(H) 7 men place one bolt to the joint, and tighten two.

(I) 3 men gage.

(J) 3 men with bars assist gagers.

( K) 6 men with mauls assist gagers.

( L) 9 men full spike every other tie.

(M) 2 men flag.

( N) 9 foremen.

102 men (total).

Operation for March 29, 1923

102 men work a total of 54,988 man-minutes or 916.47 man-hours.

Schedule hours per 33-ft. rail—3.0.

Detentions for four connections, with an average of 3.27

per cent, of the total working hours for the day, for

each, or .0327 X4= 13.08 per cent.

Detention caused by traffic, other than connections 9.57 per cent.

Detention caused by late arrivals 15.50 per cent.

Detention caused by return to section bases 5.47 per cent.

Total detention of the total working hours of the day. 43.62 per cent.

Actual hours laying rail, equal total working hours for the day,

minus detentions, which equals 516.71

516.71

(Standard Schedule) = 172.3 rails. These should have been laid,

3.0 had the gang been working according to Standard Schedule

Speed.

186.0 rails were actually laid, therefore,

186.0
=107.99 per cent. (i. e., the organization for this day, worked at a

172.3 rate equal to 7.99 per cent, greater than the Standard Schedule
Speed).

Organization of Gang on March 30, 1923

All Day :

16 men draw remainder of spikes, or all, as the case may be.

4 men partial adze ties.

8 men line out old rail with bars.

18 men complete adzing.

2 men remove tie plates.

3 men replace tie plates.

16 men place new rail with rail tongs.

7 men place one bolt to the joint, and tighten two.

3 men gaging.
3 men with bars, assisting gagers.

3 men with mauls, assisting gagers.

9 men full spiking every other tie.

2 men flagging.

8 foremen.

Total—102 men.

This organization worked smoothly, except when broken up by delays.

Operation for March 30, 1923

102 men work a total of 53,181 man-minutes, or 886.4 man-hours.

Schedule hours per 33-ft. rail—3.0.

Detention for four connections with an average of 4.13 per

cent, of the total working hours for the day, for each,

or .0413 X 4 = 16.52 per cent.
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Detention caused by traffic, other than connections 2.23 per cent.

Detention caused by late arrivals 14.33 per cent.

Detention caused by return to section bases 5.65 per cent.

Total detention of total working hours for the day.. .. 38.73 per cent.

Actual hours laying rail, equal total working hours for the day,

minus detentions, which equals 543.10

543.10
(Standard Schedule) = 181.03 rails. These should have been laid,

3.0 had the gang been working according to Standard Schedule
Speed.

150 rails were actually laid, therefore,

150
^82.88 per cent. (i. e., the organization for this day, worked at a

181.03 rate equal to 82.88 per cent, of the Standard Schedule Speed).

Average Operation for the Four Days

85 men work a total of 43,638 man-minutes, or 727.3 man-hours.

Schedule hours per 33-ft. rail—3.0.

Detention for four and one-half connections, with an av-

erage of 3.55 per cent, of the total working hours for

the da5^ for each, or .0355 X 4.5= 15.97 per cent.

Detention caused by traffic, other than connections 7.15 per cent.

Detention caused by late arrivals 14.09 per cent.

Detention caused by return to section bases 5.13 per cent.

Total detention of total working hours for the day. .. 42.34 per cent.

Actual hours laying rail, equal total working hours for the day,

minus detentions, which equals 418.71

418.71
(Standard Schedule) ^ 139.57 rails. These should have been laid,

3.0 had the gang been working at Standard Schedule Speed.

126.75 rails were actually laid, therefore,

126.75 = 90.81 per cent. (i. e., the average of the organizations for the

139.57 four days, worked at a rate equal to 90.81 per cent, of the

Standard Schedule Speed).

Statement Showing That the Increase in Work Accomplished, by

Enlarging Rail Laying Gang to Point of Maximum Efficiency, Is

Greater in Proportion Than the Increase in Man-Hours Neces-

sary TO Bring About That Increase.
For March 29th and 30th there were a total of 1,277.95 man-hours
For March 27th and 28th there were a total of 910.62 man-hours

Increase of the 29th and 30th over the 27th and 28th . . . 367.33 man-hours

367.33 _
Per cent, increase in man-hours equals -——— — 40.3 per cent.

910.63

For March 29th and 30th there were a total of 336 rails laid

For March 27th and 28th there were a total of 171 rails laid

Increase of the 29th and 30th over the 27th and 28th 165 rails laid

165 _
Per cent, increase in rails laid equals = 96.8 per cent.

171
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Exhibit H

ROAD "A"

Renewing Rail—Out of Face

Conditions

Single track, branch line. Laying rerolled 100-lb. rail weighing 90 lb.

per yard, in place of 100-lb. rail which had been sawed before laying in

branch line track. Rerolled rail 33 feet in length. Rerolled rail, J4 inch

narrower in base and head than sawed rail, so that it is necessary to pull

outside spikes only.

No tie plates.

Plain 4-hole angle-bars, on both old and new rail.

No anti-creepers applied.

Method—Preliminary Work

Traffic in both directions is protected by flag.

Before track is opened, two men adze around spikes to be drawn;
one man distributes small material ; two men put splice on new rail, which
has been distributed on the ballast shoulder, and put one bolt in each

pair of splice, turning nut on bolt with fingers. The remainder of the

gang pull every third spike on the outside of the rail to be removed, and
start the remaining outside spikes.

When train dispatcher gives permission to break track, the gang is

organized as shown below.

Organization—During Run

C DDD ODD S
L A A B B B B C DDD DDD E F H II JJ L

N M K

Force During Run
Index Number
Letter of Men

A Pulling remainder of outside spikes 2

B Throwing out old rail 4

C Putting in tie plugs 2
D Setting in new rail 12

E Placing expansion shims 1

F Pulling spikes in way of new splice 1

G Holding new rail in with bar. ._.
- 1

H Driving two spikes to the rail 1

I Spiking every other tie 2

J Tighten first bolt and put in and tighten second bolt in each

j oint »• 2

K Water-boy 1

L Flagmen 2

M Foreman •. • 1

N Assistant Foreman ; : 1

O Timekeeper 1

Total 34
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Method During Run

Two men with clawbars pull the remainder of the spikes on the out-
side of the rail. Next four men with bars line out the old rail. Two men
put in tie plugs.

Next twelve men with tongs pick up the new rail and lift it into place
over the old rail. One man puts expansion shims between the rails as
they are being put in place.

One man with a claw-bar pulls the inside spikes which will interfere
with the placing of the new splice.

One man holds the new rail against the inside spikes with a bar,
while another man drives two spikes to each rail to hold it in place. Two
men follow, spiking every other tie.

Two men tighten up nuts on bolts put in splice before rail was set in,

and insert an additional bolt at each joint and tighten up the nut on it.

After track is closed, entire gang turns back and full spike and bolt.

Time Distribution Based on Ten R.^ils

Minutes for
Operation Ten Rails

Putting on splice 12

Adzing around spikes 19

Drawing one line of spikes 1 74

Throwing out old rail 29
Putting in tie plugs iZ
Lifting in new rail 96
Distributing spikes, bolts and nutlocks 15

Placing expansion shims 8
Pulling inside spikes at new splice 8
Holding in new rail with bar 8
Full bolting 85

Full spiking 16(i

Water-boy ii
Flagmen 66
Foreman J3

Assistant Foreman r 2>2>

Timekeeper 33

Uncoupling old rail 82

Total time for ten rails 932

Total time for one foot 2.d-l

Standard schedule hours per 33-ft. rail, 1.553.

AvER.\GE Performance

34 men working 10 hours per day 340 hours

Schedule:

Detention—making four connections, at an allowance for

each connection of IJ/^ per cent, of total actual hours of

rail laying reported for the day 015 X 4= .06

Actual hours applying rail 340 ^ 1.06 := 321

321-M.553= 206

Average per day, 54 per cent , 206 X 54= 111
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Exhibit I

ROAD "A"

Renewal of Rail—Out of Face

Rail Layer

The purpose uf this investigation was to arrive at the cost in man-
liuurs of laying rail out of face.

To arrive at this cost a record was kept of all time consumed by the

gang from starting time in the morning until quitting time in the after-

noon, it being the object to arrive at the cost in man-hours, using the

actual hours worked, excluding time lost on account of closing track for

traffic, going to and from work, etc.

To arrive at a standard working schedule which would represent the

average speed, if the work could be prosecuted without interruption, each
operation was timed from one to five times for a distance of ten-rail

lengths, and the average time for each operation was computed in terms
of man-minutes. Based on the average of these tests, the total time which
should be required by the gang to remove ten rails and replace them was
1,049.8 man-minutes, which is equivalent to 1.75 man-hours for one 33-ft.

rail.

Having arrived at the average cost in man-hours and with a record
of time lost each day on account of closing track for traffic, etc., it is

possible to make a comparison of the amount of work done each day,

based upon the standard scheduled speed, or 1.75 man-hours per one 33-ft.

rail. The efificiency of the gang as determined in this manner ranged
from 89.72 per cent, to 119.35 per cent.

Conditions

Single track, main line. Relieving 85-lb. 30-ft. rail with 90-lb. 33-ft.

rail. Rail approximately 40 per cent, tie plated. All spikes and tie plates

removed to permit adzing of ties to give rail proper bearing. Rail laid

with rail laying machine. Traffic protected in both directions by flags.

Rail left along track as lined out.

Method

Gang arrives from base as soon as possible after starting time and
engages in preliminary work, such as drawing spikes from two-thirds of

ties, adzing around spikes and tie plates, distributing rail fastenings, etc.

When traffic v/ill permit starting actual work of laying rail the gang
assem.bles at the starting point, and when orders are given to remove
the old rail, men with clawbars pull the remaining spikes.

One rail joint is removed, and when the clawbar men have proceeded
a sufficient distance ahead, men with bars line out the old rail ; these men
continuing with this work until it is necessary to close track.

Following men lining out rail are adzemen who remove the tie plates

and adze ties to give proper bearing for plates and new rail. One man
follows closely plugging holes in ties and replacing tie plates.

Men with rail laying machine set in new rail while foreman places

expansion shims as rail is placed In final position on ties.

One man follows rail laying machine placing angle bars with one
bolt.

Gagers and spikers follow, spiking rail to gage at joints and quarters.

Men with bolts place remaining bolts and are followed by spikers

who spike every other tie.

When it is necessary to close track for traffic the men working ahead
return and assist in tightening bolts and full spiking, so that no time may
be wasted.

When work is again started the gang assembles and proceeds as

above described.

Whenever possible, time is taken for dinner when trains are due, in

order that there may be the least possible delay to the work.
Actual work of rail laying is stopped early enough each day to permit

full spiking and bolting all rail laid. i
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Tests Made in Connection With Rail Laying Report

(Based on Ten Rails—In Terms of Man-Minutes.)

(1) Adzing Around Spikes and Tie Plates

18 men— 6 minutes 108 man-minutes
8 " —14 " 112 "

10 " —12 " 120 "

340 "

340 _—— =113.3 man-mimite.s.

3

(2) Drawing Spikes From Two Ties—Leaving Next—Both Sides

6 men— 9 minutes 54 man-minutes
8 " —10 " 80 "

6 " — 9^ " 57 "

6 " —12 " 72 "

263 "

263
65.7 man-minutes.

4

(3) Distributing Tie Plugs and Rail Fastenings

6 men— 4 minutes 24 man-minutes
6 " — 6 " 36 "

6 " — 5y2 " 33 "

93
93

31.0 man-minutes.
3

(4) Drawing Remainder of Spikes

6 men— 9 minutes 54 man-minutes
6 " —14 " 84 "

6 " —10^ " 63 "

6 " — 8 " 48 "

5 " —12 " 60 "
*

309
309 = 61.8 man-minutes.
5

(5) Lining Out Old Rail With Bars

5 men— 7j/2 minutes 37.5 man-minutes
5 " — 9 " 45.0 "

4 " —14 " 56.0 "

4 " —11 " 44.0 "

5 " —103^ " 52.5 "

235.0 "

235 = 47.0 man-minutes.
5

A
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(6) Final Adzing of Ties (Adzers Remove Tie Plates)

18 men—10 minutes 180.0 man-minutes
22 " —14 " 308.0 "

22 " —Wz " 165.0 "

22 " — 9 " 198.0 "

18 " —12 " 216.0 "

1067.0 "

1067_= 213.4 man-minutes.
5

(7) Placing of Tie Plates

1 man— 7j^ minutes 7.5 man-minutes
1 " — 9 " 9.0 "

1 " —12 " 12.0 "

28.5 "

28.5 _= 8.8 man-minutes.
3

(8) Driving Tie Plugs

1 man—average 10 minutes 10.0 man-minutes

(9) Placing New Rail With Rail Layer

6 men— 8 minutes 48.0 man-minutes
6 " — 9/2 " 57.0 "

6 " —14 " 84.0 "

6 " —12 " 72.0 "

6 " —IV/i " 69.0 "

330.0 "

330 _
66.0 man-minutes.

5

(10) Putting Angle Bars on Rail in Place

1 man averaged llj/^ minutes 11.5 man-minutes

(11) Place One Bolt and Tighten Two
2 men— 9^ minutes 19.0 man-minutes
2 " —10^ " 21.0 "

2 " —13 " 26.0 "

66.0 "

66
22.0 man-minutes.

3

(12) Spiking 3 Ties to Rail

4 men—10 minutes 40.0 man-minutes
4 " — 9 " 36.0 "

76.0 "

76
38.0 man-minutes.

2
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(13) Gaging at Joints and Quarters

3 men—12 minutes 36.0 man-minutes
3 " — 81/4 " 25.5 "

3 " — 9 " 27.0 "

29.5 man-minutes.

?.5

(14) 3 Men With Bars Assisting Gagers

Same speed as three gagers 29.5 man-minutes

(15) 3 Men With Mauls Assisting Gagers

Same speed as three gagers 29.5 man-minutes

(16) Full Spiking

10 men—10 minutes 100.0 man-minutes
10
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Organization of Gang August 10th, 1923

Forenoon : >

6 men pulling spikes.

4 men lining out old rail.

22 men full adzing.

6 men laying new rail with rail layer.

1 man placing tie plates.

6 men placing angle bars and full bolting.

6 men full spiking.

3 foremen.
2 flagmen. '

Total, 56 men.

This organization shifted during day due to lack of men. Spikers
and adzers work some distance ahead, then drop back and full spike and
bolt.

Organization same for afternoon except that two men were taken off

during the latter part to sharpen tools.

Organization same for August 11th and 13th, except four men less

adzing, making a total of 52 men.

Disposition of Gang Relaying Rail

August 10th, 1923

I f^ B C qH E F 6 I
O OOP OOOO OOOOOOOOOOOOOOOOO OOP OOP ppo p
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(A) 6 men pulling spikes.

(B) 4 men lining out old rail.

(C) 22 men adzing and driving tie plugs.

(D) 1 man placing tie plates.

(E) 6 men laying rail with rail layer.

(F) 6 men placing angle-bars and full bolting.

(G) 6 men full spiking.

(H) 3 foremen.
(I) 2 flagmen.

Total, 56 men.

Operation for August 10th, 1923

56 men work a total of 373.3 man-hours.

Schedule hours for 33-ft. rail =1.75.

Detention for four connections with an average of 3.75

per cent, of the total working hours for the day, for
each—or .0375 X4= 15.00 per cent.

Detention caused by traffic 12.24 per cent.

Detention caused by late arrivals 10.27 per cent.

Detention caused by return to camps 4.63 per cent.

Total detention of total working hours for the day. . . . 42.14 per cent.

Actual hours laying rail equals total working hours ibr the day,
minus detention, which equals 215.99

215.99
(Standard Schedule) = 123.42 rails. These should have been laid

1.75 had the gang been working according to Standard Schedule
Speed.
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148 rails were actually laid, hence

148_
119.35 per cent. (i. e., the organization for this day, worked at

124 a rate equal to 119.35 per cent, of the Standard Schedule
Speed).

Note.—Favorable weather conditions—cool.

Operation for August 11th, 1923

52 men work a total of 416.0 man-hours.

Schedule hours for 33-ft. rail := 1.75.

Detention for five connections with an average of 3.75 per
cent, of the total working hours for the day, for each,
or .0375 X 5 = 18.75 per cent.

Detention caused by traffic 12.50 per cent.

Detention caused by late arrivals 9.34 per cent.

Detention caused by return to camps 3.19 per cent.

Total detention of total working hours for the day. .. 43.78 per cent.

Actual hours laying rail equals total working hours for the day,
minus detentions, which equals 233.88

233.88
(Standard Schedule) = 133.64 rails. These should have been laid

1.75 had the gang been working according to the Standard Schedule
Speed.

120 rails were actually laid, hence

120
^=89.8 per cent. (i. e., the organization for this day worked at

133.64 a rate equal to 89.8 per cent, of the Standard Schedule
Speed).

Note.—Weather was extremely hot—several men were overcome with
heat during afternoon.

Operation for August 13th, 1923

52 men worked a total of 390 hours.

Schedule hours for 33-ft. rail= 1.75

Detention for six connections with an average of 3.75 per
cent, of the total working hours for the day, for each,

or .0375X6= 22.50 per cent.

Detention caused by traffic 9.62 per cent.

Detention caused by late arrivals 10.74 per cent.

Detention caused by return to camps 4.47 per cent.

Total detention of the total working hours for the day 47.33 per cent.

Actual hours laying rail, equals total working hours for the day,
minus detention, which equals i 205.42

205.42
117.38 rails. These should have been laid had the gang been

1.75 working according the Standard Schedule Speed.

125 rails were actually laid, hence
125

106.49 per cent, (i.e., the organization for this day worked
117.38 at a rate equal to 106.49 per cent, of the Standard Sched-

ule Speed).

Note—Weather very hot.
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Exhibit J

ROAD "F"

Renewing Rail—Out of Face

RAIL LAYER
Conditions:

Equipment—Track Laying Machine.
Alignment—85 per cent, tangent and light curvature.
New Rail—Section 130-lb. R. E.

Joints, 4 hole, no depending flanges.

Tie Plates, 7 in. x 11 in.

Anti-creepers, 4 to the rail.

Old Rail Section, 100-lb.

Joints, 6 hole, depending flanges.

Tie Plates, 7 in. x 9 in.

Anti-creepers.

Organization:

Preliminary Work

A

B B B C D E E 6£ F F F F F'> t I I I I I I I I I I t I I
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• 1 '
' I ' I I I . I L l_^ l I r I I

Current of traffic, left. Direction of Work, left.

Kind of Work
Flagman.
Distributing joints, tie plates, bolts, tie plugs, and

anti-creepers.

Removing anti-creepers.

Turning up new rail for machine tongs.
Preliminary adzing.
Pulling spikes from every second tie, and start-

ing remaining spikes at joints.

Water-boy.
Foremen.

Total. 26

Men are assigned one to a rail length, except spike pullers who work
opposite each other, two to the rail length.

Before first opening of the track for the day, organization to be in-

creased, and after closure for day, decreased according to conditions.

Index
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Index
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Method :

Traffic in both directions must be protected by flagman as pre-
scribed in the Book of Rules. Gang on preliminary work is then assigned
as previously shown, and they will prepare sufficient rail for removal to
provide for the estimated maximum run of new rail before closing for
traffic.

The preliminary work being completed, the organization is changed
to that shown during run.

After last rail of each run is placed, and before making a connection,
rail_ machine is set off and gang organization is changed to that for pre-
liminary work and for completion, except that 15 men are assigned to
rnake connection, preferably by using a switch point. As soon as connec-
tion is made, push truck is set off and these men take their places in re-
spective gangs, either on preliminary or completion work.

The gang on completion work proceeds as outlined under that head.

Schedule :

Operation Minutes
Number Operation per 10 rails

1 Distributing material 73.8
2 Pulling all spikes 144.5
3 Throwing out old rail 30.0
4 Removing anti-creepers and tie-plates 18.5

5 Placing and driving tie plugs 40.0
6 Adzing and cleaning rail seat 100.7
7, Placing new rail and tie-plates 98.5

8 Placing joints and full-bolting 130.0

9 Gaging and full-spiking 260.0
10 Applying anti-creepers 40.0
11 Uncoupling old rail 90.0

2 Flagmen 38.5

2 Water-boys 38.5

4 Foremen 77.0

Total for ten rails 1180.

Total minutes for one foot 3.576

Standard Schedule Hours Per 33 Foot Rail 1.967

Average Performance

Man-Hours Per Ton :

Standard Schedule 1.967 hours per rail

Standard (allowing 10 per cent, detention) 2.186 hours per rail

Average performance 67 per cent.—3.263 hours per rail, or 5.11 hours
per ton.

Rails Per 8-Hour Day, 61-Man Gang:
61 men working 8 hours per day := 488 hours.
Average performance 67 per cent, 488-^3.263= 150 rails per day.

Exhibit K
ROAD "C"

Renewal of Rail—Out of Face

Tong Gang

Ten-rail tests conducted on laying new rail, in existing tracks, using
tongs for placing new rail.

Conditions:

Main line—single track.

85-lb. (8550 section) rail released; 8S-lb. (8521 section) rail relaid.
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Both 33-ft. in length.

Old rail tie plated on curves, and partially on tangents.

New rail plated in full.

All spikes and old tie plates removed to permit adzing and spiking

ties, to give the new rail proper bearing.

Rail anchors released, rail anchors applied—four to the rail, in center,

or opposite joints.

85-lb. angle bars released, new angle bars and bolts, with nut locks,

applied.

Method:

The gang leaves the outfit cars at 8:00 a. m., using handcars to reach
the point where they are to work, a distance of from one to two miles.

The first unit of the gang arriving begins work by thinning out

spikes and bolts, loading pushcars with tools and various lengths of
rail used for making connections, also with water keg, spikes, angle bars,

bolts, nutlocks, tie plugs, tie plates, and tools, which will be needed to keep
force busy when necessary to make connections for trains or otherwise.

When all units of the gang have arrived, each man takes his place

in the organization, and breaks are made in the old rail, the work being
protected by flagmen in each direction.

The clawbar men pull spikes in full, assisted by men with mauls.

When the clawbar men are a sufficient distance ahead, men with bars

line out the old rail.

They are followed by men removing old tie plates, placing tie plugs

and driving same, also adzing in full, and placing new tie plates.

This is followed by men with tongs laying in the new rail, one man
keeping angle bars hung with one bolt by the time rail is ready to set in.

Close bolting, gaging and spiking follow this.

The organization proceeds in this manner until forced to close track

on account of traffic, or other reasons. When it is necessary to close

track, forces are lined in as needed on the following work : full bolting,

full spiking, uncoupling of old rail, thinning spikes and bolts, and doing
temporary adzing around spikes ahead of renewal work.

One man follows close behind the tong men, placing the second bolt

and tightening two. The gagers follow : first, two spikers carry the gage,

assisted by a man with bar, and spike every eighth tie ; a second pair

carrying a gage, assisted also by a man with bar, spike every seventh

tie. A third pair spike every sixth tie, and a fourth pair, every fifth tie.

This leaves every other tie spiked.

Tests of Detailed Operations:

1. Putting angle bars on idle rail, one bolt:

8 men— 6 minutes 48 minutes
6
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2. Lining up new rail preparatory to laying:

12 men— 7 minutes 84 minutes
9612

12
12
12

12

— 8— 6
—10
— 8

564

6

. 96

. 72

.120
, 96

564

94.0 minutes

Removing rail anchors

:

4 men— 2 minutes 8 minutes— 2
— 4— 6
— 5

—13

67

. 8

.16

.12

.10

.13

67

11.1 minutes

Adzing around spikes and tie plates

12 men—10 minutes
10
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Drawing remainder of spikes

:

3 men—22 minutes 66 minutes
3
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12. Placing of tie plates

:

men— 3 minutes 9 minutes— 4— 2— 3— 6— 5

58

.12

. 6
. 9
.12

.10

58

9.4 minutes

13. Placing new rail with tongs

:

12 men—10 minutes *. 120 minutes
12
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17. Men with mauls assisting gagers

:

2 men—18 minutes
' —16
' —20
' —21
' —19

2 " —20

228

. 36 minutes

.32 "

. 40

. 42

. 38
. 40 "

228

38.0 minutes

18. Full spiking every other tie

:

8 men

—

12 minutes
8 " —12
6 " —18
6 " —18
4 " —31
4 " —30

96 minutes
. 96
,108

,108

,124

,120

652
652

=108.4 minutes

19. Spiking remaining ties:

6 men—10 minutes
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22. Applying rail anchors

:

4 men—10 minutes 40 minutes
4
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21. Breaking down old rail

:

8 men— 6 minutes 48 minutes
8 " — 8 " 64
6 " — 9 " 54
6 " —10 " .'60

4 " —2>2 "
128

2 " —50 " 100

454
"

454
= 75.4 minutes

6

28. Trucking and distributing new material

:

4 men—18 minutes 12 minutes
4 " —16 " 64
4 " —15 " 60
4 " —12 " 48
4 " —10 " 40
4 " —lOj^ " 42

326
326 _̂54.2 minutes
6

Summary of Time Distribution for Ten Rails

Man-M'mu\es
Lining up new rail preparatory to laying 94.0
Trucking and distributing new material 54.2
Sweeping chat off ties ahead of adzing 21 .0

Adzing around spikes and tie plates ahead of spike pullers. 147.4
Final adzing of ties 117.0
Applying creosote to treated ties after adzing 10.0

295.4
Drawing two spikes and leaving one 122.4
Assisting spike pullers with mauls 67.2
Drawing remainder of spikes 60.0
Assisting spike pullers with mauls 26.3

275.9
Removing tie plates 8.3
Removing rail anchors 11.1

Setting tie plugs 20.0
Driving tie plugs 20.0

40.0
Lining out old rail with bars 31.2
Placing tie plates 9.4
Placing new rail 128.4
Gaging at joints and quarters 38.0
Assisting gagers with bars 19.0
Assisting gagers with mauls 38.0

95.0
Putting angle bars on new idle rail, one bolt 53.0
Placing one bolt and tightening two 34.3
Placing two bolts and tightening two 60.2

147.5
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Spiking every other tie 108.4
Spiking remaining ties 94.2

202.6
Digging holes for rail anchors 46.0
Applying rail anchors 54.2

100.2
Breaking down old rail 75.4
Flagmen—2 54.

Foreman 27.

Total man-minutes for ten rails 1649.6
Total man-minutes for one foot of rail 4.99

Standard schedule hours, or average hours, for every 33-ft.

rail 2.75

On this basis 878.24 man-hours would be required to lay one mile of

track. This would be equivalent to 29.275 hours, or 3.66 days, for a
30-men gang.

Exhibit L
ROAD "C"

Renewal of Rail—Out of Face

Ten-rail tests conducted on laying new rail, in existing track, using
3-man track laying machine.

Conditions :

Main line—single track.

85-lb. (8550 section) rail released; 85-lb. (8521 section) rail relaid.

Both 23 ft. in length.

Old rail tie plated on curves, and partially on tangents.

New rail plated in full.

All spikes and old tie plates removed to permit adzing and spiking ties,

to give the new rail proper bearing.

Rail anchors released, rail anchors applied—four to the rail, in center,

or opposite joints.

85-lb. angle bars released, angle bars and bolts, with nut locks, applied.

Method:

The gang leaves the outfit cars at 8 a. m., using hand cars to reach
the point where they are to work, a distance of from one to two miles.

The first unit of the gang arriving begins work by thinning out
spikes and bolts, loading push car with tools and various lengths of rail

used for making connections, also with water keg, spikes, angle bars, bolts,

nutlocks, tie plugs, tie plates and tools, which will be needed to keep
force busy when necessary to make connections for trains or otherwise.

When all units of the gang have arrived, each man takes his place

in the organization, and breaks are made in the old rail, the work being

protected by flagmen in each direction.

The clawbar men pull spikes in full, assisted by men with mauls.

When the clawbar men are a sufficient distance ahead, men with bars
line out the old rail.

They are followed by men removing old tie plates, placing tie plugs

and driving same, also adzing in full, and placing new tie plates.

This is followed by the machine laying in new rail, one man keeping
angle bars hung with one bolt by the time rail is ready to set in.

Bolting, gaging and spiking follow this.

The organization proceeds in this manner until forced to close track

on account of traffic, or- other reason. When it is necessary to close

track, forces are lined in as needed on the following work : full bolting,

full spiking, uncoupling of old rail, thinning spikes and bolts, and doing

temporary adzing around spikes ahead of renewal work.
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One man follows close behind the rail laying machine, placing the
second bolt and tightening two. The gagers follow : first, two spikers
carry the gage, assisted by a man with bar, and spike every eighth tie;

a second pair carrying a gage, assisted also by a man with bar, spike
every seventh tie. A third pair spike every sixth tie, and a fourth pair,

every fifth tie. This leaves every other tie spiked.

Tests of Detailed Operations:

1. Lining up new rail, preparatory to laying:

12 men—12 minutes 144 minutes
12 " —12 " 144
12 " —10 " 120
12 " —11 " 132

540
540

135 minutes.
4

2. Adzing around tie plates and spikes ahead of spike pullers:

4 men—10 minutes 40 minutes
4 " —10 " 40
4 " —11 " 44
4 " —10 " 40
4 " —10 " 40

204

5

204

40.8 minutes.

Drawing three spikes, leaving one :

15 men— 9 minutes 135 minutes
13515

15

15

14

12

15

14

— 9
— 9— 9
—10
—10
— 9
—10

1075

1075

=^ 134.3 minutes.

4. Assisting spike pullers with mauls, drawing three spikes, leaving one

:

minutes 45 minutes
45

men— 9
" — 9
" — 9
" — 9
" —10
" — 9
" —10
" —10

45
45
40
36
40
40

336
336

42 minutes.
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Putting angle bars on idle new rails, one bolt

:

6 men— 8 minutes 48 minutes
4 " —12 " 48
5 " —10 " 50
4 " —13 " 52

198
198

— 49.5 minutes.

6. Drawing remainder of spikes

:

6 men—10 minutes
6 " — 9
6 " —13
6 " — 9^
6 " —9y2
6 " —10

60 minutes
54
78
57
57 "

60

366
366

61 minutes.

6
Assisting with mauls drawing remainder of spikes:

3 men—10 minutes 30 minutes
3 " — 9 " 27
3 " -13 " 39 "

3 " — 9^^ " 28^ "

3 " — 91/ " 28H "

3 " —10 " 30

183
183

30.5 minutes.
6

Lining out old rail with bars to end of ties

:

2 men—10 minutes 20 minutes
2 " — 7 " 14
2 " —10 " 20
2 " —10 " 20
2 " —10 " 20

94
94

18.8 minutes.

9. Removing tie plates

:

1 man—10 minutes 10 minutes
1 " — 8 " 8
1 " — 9^ " 9y2 "

1 " — 91,4 " 9H "

44
44

= 8.8 minutes.
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10. Final adzing of ties

:

14 men—14 minutes
22 " — 9
14 " —10
12 " —17
14 " —10
16 " —10

1038

. 196 minutes
, 198
. 140
, 204
. 140
, 160

1038

173 minutes.

11. Placing tie plates :

1 man—10 minutes 10 minutes
1 " —10 " 10
1 " —10 " 10
1 " —10 " 10

40 "

40 = 10 minutes.
4

12. Placing new rail with machine

:

5 men—10 minutes 50 minutes
5 " —9y2 " 473^ "

5 " — 9^ " 47^ "

5 " — 9^/4 " 47^ "

5 " —10/2 " 52^ "

245
245

^49 minutes.

13.

14.

Placing one bolt and tightening two

:

2 men—10 minutes
2
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15. Assisting gagers with mauls:

2 men—11 minutes 22 minutes
2 " —9y2 " 19 "

2 " —10 " 20
2 " —10 " 20

81
81——= 20.2 minutes.

4

16. Full spiking

:

8 men—21 minutes 168 minutes
20 " — 8 " 160
20 " — 9

"
180

14 " —11 " 154

662
662 _=165.5 minutes.
4

17. Placing two bolts and tightening two:

3 men—10 minutes 30 minutes
3 " — 9/2 " 2Sy2

"

3 " — 91/2 " 28^^ "

3 " —10 " 30
3 " —10 " 30

147
147 _

•— 29.4 minutes.
5

18. Tightening bolts tight

:

3 men—10 minutes 30 minutes
3 " — 9/2 " 28^ "

3 " —9y2 " 2sy2
"

3 " —10 " 30
3 " —10 " 30

147
147 _

29.4 minutes.
5

19. Sticking tie plugs

:

2 men—10 minutes 20 minutes
2 " — 8 " 16
2 " —10 " 20
2 " —10 " 20
2 " —10 " 20

96
96

^19.2 minutes.
5

20. Digging holes for anti-rail creepers

:

4 men—5^ minutes 22 minutes
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21. Putting on new rail anchors

:

4 men—5^2 minutes 22 minutes

22. Distributing material

:

4 men

—

V/i minutes 6 minutes

Summary of Time Distribution for Ten Rails

Man-Minutes
Lining up new rail preparatory to laying 135.0
Trucking and distributing new material t . . .

.

6.0
Adzing around spikes and tie plates ahead of spike pullers. 40.8
Final adding of ties 173.0 213.8

Drawing three spikes, leaving one 134.3
Assisting spike pullers with mauls 42.0
Drawing remainder of spikes 61 .0

Assisting spike pullers with mauls 30.5 267.8

Removing tie plates 8.8
Setting tie plugs 19.2
Lining out old rail with bars 18.8
Placing tie plates 10.0
Placing new rail 49.0
Gaging at joints and quarters 40.

5

Assisting gagers with mauls 20.2 60.7

Putting angle bars on new idle rail, one bolt 49.5
Placing one bolt and tightening two 19.7

Tightening bolts tight 29.4
Placing two bolts and tightening two 29.4 128.0

Full spiking 165 .

5

Digging holes for rail anchors 22.0
Applying rail anchors 22.0 44.0

Flagmen—2 78.0

Foreman 39.0

Total man-minutes for ten rails 1243.6

Total man-minutes for one foot of rail 3.76

Standard schedule hours for 33-ft. rail 2.07

On this basis 661.76 man-hours would be required to lay one mile of

track. This would be equivalent to 22.06 hours, or 2.78 days, for a

30-men gang.
Exhibit M

ROAD "E"

Labor Time Study—Renewing Rail—Out of Face

Tongs

Main or Branch Line—Main Line. Single or Double Track—Single.

Location of Work
A. F. E., 9253. Division New or S. H. Rail Laid—New.
Weight of Rail—Down, 90; Up, 85. No. Tie Plates. . . . Rail Anchors. . .

.

Work Started, 4-23. Completed
Nationality of Gang—Greek and Bulgarian.

Was Labor Turnover Low? None. Average High
Note.—Show above information for entire job.
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Force

Index Number
Letter Operation of Men
A Adzing around spikes to be drawn or score adzing None
B Drawing every third spike and starting remainder (if done) None
C Pulling remaining or all spikes 14

D Throwing out old rail 4
E Putting in tie plugs 2
F Driving spike stubs None
G Adzing ties 12

H Placing tie plates 1

I Setting in new rail—Men on ground 14

Men on laying machine None
J Placing expansion shims 1

K Pushing Larry car with supplies, distributing spikes, bolts

and nutlocks 4
L Holding rail with bars while spiking (nippers) 2
M Putting on angle bars, inserting and tightening bolts 6
N Driving spikes 16

O Applying rail anchors None
P Waterboys 2

Q Flagmen 2

R Foremen 3

S Assistant Foremen 2

T Timekeeper 1

Total 86

Clean-Up Gang

U Uncoupling old rail 5

V Removing rail anchors, if any None
W Picking up and piling angle bars and scrap

X Loading rail—include men handling rail loader

Y Loading angle bars and scrap

Z Cleaning up chips and refuse

Total

Total men in gang 5

Note.—If any man or men perform more than one operation with

part time on each, show in "Number of Men" column, as Yz or Ys, so that

total men on all operations will not exceed total number of men in gang.

Show below by diagram position of men while working changing

out rail. Indicate rail by single straight line and men by small circles.

Show each man and indicate his operation by index letter shown above, ^

within the circle.

Type of rail unloader used

Type of rail laying machine used

Type of rail loading machine used to pick up old rail
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Time Study for One Unit of Ten Rails

Operation—Exclusive of Any Delays
Man-Minutes
for 10 Rails

Adzing around spikes or score adzing None
Drawing spikes 231
Throwing out old rail 58
Putting in tie plugs 40
Driving broken spike stubs None
Adzing ties 240
Placing tie plates 20
Lifting in new rail—including machine men 322
Pushing Larry car with supplies, distributing spikes, bolts and

nutlocks 92
Placing expansion shims 23
Holding new rail with bar while spiking (nippers) 50
Placing angle bars and full bolting 150
Full spiking 433
Applying rail anchors None
Waterboys 50
Flagmen 50
Foreman 75
Assistant Foreman 50
Timekeeper 25

Total minutes for 10 rails 1909
Total minutes for one foot 5 . 79
Hours per rail 3.18

Exhibit N
ROAD "E"

Labor Time Study—Renewing Rail—Out of Face

Machine
Main or Branch Line—Main. Single or Double Track—Single.
Location of Work
A. F. E., 1903, 9252. Division New or S. H. Rail Laid—New.
Weight of Rail—Down, 90 lb.; Up, 85 lb. No. Tie Plates, 4, 34 S. H.
Rail Anchors—None. Work Started, 5-8-23. Completed, 5-17-23.

Nationality of Gang—Mixed.
Was Labor Turnover Low? Average High—High.

Note.—Show above information for entire job.

Force
Index Nwnber
Letter Operation of Men
A Adzing around spikes to be drawn or score adzing 1

B Drawing every third spike and starting remainder (if done) 2
C Pulling remaining or all spikes 55/3

D Throwing out old rail 2^^
E Putting in tie plugs 2
F Driving spike stubs 1

G Adzing ties 12
H Placing tie plates l}/^

I Setting in new rail (Men on ground) 3
(Men on laying machine) 1

J Placing expansion shims 1

K Pushing Larry car with supplies, distributing spikes, bolts

and nutlocks 4]/^

L Holding rail with bars while spiking (Nippers) lYs
M Putting on angle bars, inserting and tightening bolts 7^
N Driving spikes 11^
O Applying rail anchors 1
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P Waterboys IVi

Q Flagmen 2
R Foreman 1

S Assistant Foreman 1^
T Timekeeper 1

Total 65

C/-3;-: cz-a)-:-

Q-2/3 AQMB cc[ / KKK^MMLNMMNHIANmNM '/b

B ccc ddd-2/3 FEE ^99999999999 WW-^ IIIJ KKL NNN NN N-l/3 <3

S RTPP//3 S2/3^^'^' Eosf-*-

Clean-Up Gang
U Uncoupling old rail

V Removing rail anchors, if any
W Picking up and piling angle bars and scrap
X Loading rail—include men handling rail loader
Y Loading angle bars and scrap
Z Cleaning up chips and refuse

Total
Total men in gang

Note.—If any man or men performs more than one operation with
part time on each, show in "Number of Men" column, as ^ or ^, so that

total men on all operations will not exceed total number of men in gang.
Show below by diagram position of men while working changing

out rail. Indicate rail by single straight line and men by small circles.

Show each man and indicate his operation by index letter shown above,
within the circle.

Type of rail unloader used
Type of rail laying machine used
Type of rail loading machine used to pick up old rail

Time Study for One Unit of Ten Rails

Operation—Exclusive of any delays
Man-Minutes
for 10 Rails

Adzing around spikes or score adzing 16
Drawing spikes 165
Throwing out old rail 59
Putting in tie plugs 42
Driving broken spike stubs 20
Adzing ties 245
Placing tie plates 24
Lifting in new rail—including machine men 78
Pushing Larry car with supplies, distributing spikes, bolts and

nutlocks 93

Placing expansion shims 19

Holding new rail with bar while spiking (Nippers) 16

Placing angle bars and full bolting 150

Full spiking 245

Applying rail anchors 16

Water boys 28

Flagmen 28

Foreman 23

Assistant Foreman 28
Timekeeper 23

Total minutes for 10 Rails 1318

Total minutes for one foot 3.99

Hours per rail 2.20
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Exhibit 0-a
ROAD "E"

Summary of Time Studies of Rail Relaying Made in 1923

OPERATION

A Adzing around Bpikes or score ftdzing

B-C Drawing spikes

D Throwing out old rail

E Putfin^ in tie plu^s

f Orivmj broken spike stubs

G Adzing ties

H Pl&cin^ tieplfttea

I Liftind in pall - Including machine men

J Placing expJ,nsion stiims

,, Pushind larryc&rwilh supplies, distn'
"^ AplkeS, bolts anil ngtiocke

L tioldlny n«w rail witt> bar wtiiie spiking

M Placing »n^l« bars and full bolting

N Full spiking

Applying rtH ancttors

P Water boy»

Q riA^men

R Fortmen

S A»»lstant|«r«mcn

T Tim«keep«r

TOTAL MINUTCS FOR 10 RAILS

TOTAL MINUTeS FOR I FOOT

HOURS PtR RAI

TOTAL NUMBER OF MEN IN GANG

NUMBER OF 10 RAIL STUDIES
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I

I ORGAMIZATION CHARTS
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Exhibit 0-b
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Condition: "B"

Double Track

Track Not Raised

Gravel Ballast

Cribs Full

Exhibit P

ROAD "A"

Renewing Cross-Ties

ORGANIZATION
Old Ties Piled For Burnino

75 Or Less';

L
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Renewing Cross-Ties

Condition: "B"

Schedule

:

Operation Minutes

No. Operation Per Tie

1 Cribbing out 7.53

2 Drawing spike 1.33

3 Removing old tie 0.93

4 Preparing new bed . 1.33

5 Carrying tie to place 0.88

6 Placing new tie 0.73

7 Applying two plates (None)
8 Driving 4 spikes 1.23

9 Tamping 4.37

10 Replacing and dressing ballast 2.03

11 Carrying old tie and piling, for burning 2.10

Foreman's time 5.00

Total time for one tie, cribs full 27.46

Schedule hours per tie—cribs full 46

Performance

:

6 men working 8 hours= 48 hours.

Schedule : =.46 hours.

Detention: '
'^

Going to and from work, clearing track for passing trains—10.97

hours= 29.6 per cent, actual working hours.

Actual working hours renewing cross ties—48-^1.296= 37.00 hours.

Performance per day—37.03-^.46= 81 ties.

Exhibit Q
ROAD "E"

Labor Time Study—Renewing Cross-Ties

Track Not Raised—Stone Ballast

Division Section No. 14 Location '.

Organization and Method

Occupation No. of Men

Foreman 1

Laborers 10

Total Force 11

Were new ties marked to indicate?

(1) Ties to be used under joints

(2) Which face of tie should be placed up

(3) Where outside base of rail should come.

If ties were marked, when and by whom was it done? By men as placed.

By whom and how far ahead were spikes drawn? As ties were removed.

Average distance ties carried and piled for burning, 75 feet.
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1 Study renewing 50 ties

Time Distribution

Man-Minutes per Tie—Including Foreman—Exclusive of Detention
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Where new ties marked to indicate?

(1) Ties to be used under joints No

(2) Which face of tie should be placed up? No

(3) Where outside base of rail should come No

If ties were marked, when and by whom was it done?

By whom and how far ahead were spikes drawn? Generally 2 to 3 rail

lengths.

Average distance ties carried and piled for burning. Ties taken by
farmers as soon as removed from track.

Time Distribution

Man-Minutes per Tie—Including Foreman—Exclusive of Detention
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Exhibit S

ROAD "G"

Renewing Cross-Ties

Condition :

Double Track

Track not raised

Slag ballast

Cribs full

Ballast does not require cleaning

Oak ties

-* 'Direction of Traffic

X' Ties To Come Ouf
DirecTion of Troffic-

,1 I r ' :

1 l.Veiv Tie In \\ |
iVetv Tie In

\
i

# . (^ (g) (§)

® (^ (g)

Old Tie Ouf Old Tie Oui

Safe

Distance

Old Ties Piled

For Burning

Index Letters Num ber of Men

A
X

Total 9
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Method:

Before beginning tie renewal the foreman inspects the new ties and
selects ties that are as near as possible the size of the ties that are to be
renewed. Each new tie is then placed at right angles to the track with
proper side up and near the tie it is selected to replace.

One man is assigned to draw spikes on all ties to be renewed where
conditions will permit, except spikes shall not be drawn from more than
one of three adjacent ties unless protected according to rules governing
obstructed track.

One man is assigned to loosen the ballast around all ties to be re-

newed, with a pick. No ballast is removed from the cribs unless the shape
of the tie will not permit its removal easily.

A jack is set under each rail and the track slightly raised, after

which the tie is drawn out, bed for the new tie prepared, new tie drawn
in and jacks released. The new ties are then held firmly against the rail

and tamped on both sides from the ends of the tie to eighteen inches inside

of the rails, after which the ties are spiked, ballast dressed and old ties

piled for burning.

Schedule
Operation Minutes

No. Per Tie

1 Carrying tie to place 4
2 Drawing spikes 4
3 Loosening ballast around tie 1

4 Removing old tie 1

5 Preparing new bed 5

6 Placing new tie 1

7 Applying two tie plates 1

8 Tamping 10

9 Driving four spikes 8
10 Replacing and dressing ballast 10
11 Carrying old tie and piling for burning 3

Foreman 6

Total 54

Average hours per tie 0.9

Average Performance

9 men working 8 hours per day 72 hours

Average 0.9 hours per tie

Detention

Going to and from work and clearing track for passing trains, allow-

ance being 10 per cent, of the working hours.

Average hours renewing cross-ties 72— 7.2= 64.8 hours.

Average performance per day 64.8-^0.9= 72 ties.
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S. D. Cooper, Chairman;
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R. S. Belcher,
E. H. Bowser,
Z. M. Briggs,

J. R. W. Davis,
C. F. Ford,

J. H. GiBBONEY,
Andrew Gibson,
c. e. gosline,
R. H. Howard,
G. H. Hicks,

H. N. RoDENBAUGH, Vice-Ckairmati

,

W. H. Kirkbride,
E. E. King,

J. B. McClain,
J. F. PiNSON,
B. H. Prater,
Frank Ringer,
Dr. H. von Schrenk,
F. C. Shepherd,
O. C. Steinmayer,

J. H. Waterman,
J. W. Williams,

Committee.

To ilie AiJiericoii Raihvay Engineering Association:

Your Committee respectfully presents herewith report covering the

following subjects

:

1. Revision of Manual. (Appendix A)
2. Service Records. (Appendix B)

3. Marine Piling Research. (Appendix C)

4. Preservative Treatment for Signal Trunking and

Capping. (Appendix D)

5. Creosote Mixture with Other Oils. (Appendix E)

6. Zinc-Petroleum Mixture. (Appendix F)

Action Recommended

Your Committee recommends that the several Appendices listed

above be accepted as information.

Recommendations for Future Work

1. Treatment of Douglas Fir.

2. Mixture Treatment with Creosote and Petroleum.

3. Mixture of Zinc Chloride with Petroleum.

4. Service Test Records.

5. Preservative Treatment for Signal Trunking and Capping.

6. Marine Piling Research.

7. The Effect of Preservative on the Inflammability of Woods.

Respectfully submitted,

The Committee on Wood Preservation,

S. D. Cooper, Chairman.

Bulletin 2fi.S, starch, 1924.
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Appendix A

REVISION OF THE MANUAL

Dr. H. von Schrenk, Chairman, Sub-Committee; R. S. Belcher, C. F.

Ford, J. H. Gibboney, O. C. Steinmayer.

STANDARD SPECIFICATIONS FOR CREOSOTE

During the war period and ever since the war there has been consider-

able discussion in reference to the Standard Specifications for Creosote.

Reference to this matter was made by your Committee in 1922 (Vol. 23,

page 901), at which time the Committee recommended paying increasing

attention to the tars from which creosote was produced. During the past

year your Committee on Revision of the Manual has spent a great deal

of time in investigating the creosote situation. As is well known, our

creosote is obtained from domestic sources and from abroad.* With the

increasing interest in timber preservation there is naturally an increased

demand for creosote. Unfortunately instead of an increased quantity

being available there has been less creosote available than at any time

before the war. The domestic supply is not what it could be, because of

the fact that so much of the tar produced in coke ovens still serves for

fuel, with a consequent reduction in the creosote quantity. The European

supply has been reduced due to post-war conditions and is still far from

normal. Not only has the quantity of creosote available been reduced, but

there have been certain changes in the quality, reference to which was

made in the Committee's report two years ago. A great deal of creosote

is being received from domestic as well as foreign sources which will not

comply with the present A.R.E.A. specifications. This refers particularly

to the specific gravity of the creosote as a whole and to the specific gravity

of the fractions, all of which in many of the creosotes offered fall below

the present A.R.E.A. specification standard.

Recognizing the fact that many of these creosotes do not conform to

tlie standard, strong pressure has been brought to bear to have the A.R.E.A.

revise its specifications, to the extent of allowing creosotes of lower

specific gravity than is permitted by the present standard.

Your Committee has given careful study to this question and in

connection therewith has consulted not only users, but also producers of

creosote, importers thereof, coke oven experts and others familiar with

the tar industry. The subject is a very complex one, because it involves

a thorough understanding of the processes of tar production as well as

the fitness of the creosote produced from various tars for timber preserva-

tion. It should be remembered that the present A.R.E.A. specification

standards were written after exhaustive studies of creosotes, generally in

European countries, which had shown from actual service in the track

that 30 years' life or more could confidently be expected from their use.

*In 1913 there were used: Domestic, 41,700,167 gal.; foreign, 66,673,192 gal.

]n 1922 there were used: Domestic, 50,859,151 gal.; foreign, 35,462,238 gal.
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The y^.E.A. specifications were written and patterned largely after the

standards of England, Germany, France and other European nations.

Creosotes of the character prescribed by the A.R.E.A. specifications

had stood the test of time and could confidently be expected to give similar

results in the United States. As indicated by the Committee two years

ago, comparatively recent development of gas and coke production Iiavc

resulted in the production of tars which when distilled produced creosotes

different from those hitherto well known. This was particularly true

of tars from so-called vertical gas retorts and from low temperature

coking operations, and the creosotes distilled from such tars differ from

those produced in high temperature ovens in that they contain varying

percentages of paraffin bodies. They are also characterized by low specific

gravities (some recent shipments had specific gravities as low as 1.016 at

100° Fahr.) with correspondingly low gravities of the two fractions

prescribed by the A.R.E.A. specifications. Little is known of these com-

paratively new types of creosote. While the specific gravities are low,

there is no definite information available as to the comparative rate of

evaporation from timber compared with the creosotes of higher specific

gravity, and practically nothing is known as to their comparative preserva-

tive value.

Your Committee has endeavored to ascertain how much of these new

type creosotes may reasonably be expected both from this country and

abroad. As the result of these investigations the Committee is of the

opinion that while certain quantities of these low temperature tars will

undoubtedly be produced in the immediate future, there is no indication

that they will entirely or partially supplant the high temperature tars of

the past. In fact, the Committee has gained the impression that the

development of the modern coke oven industry is rather along the lines of

the high temperature coke oven type, with the resultant production of

high specific gravity tars, and high specific gravity creosotes. This appears

not only to be true for the United States, but also for England and

France. In this connection the Committee prints as information specifica-

tions for creosote recently adopted by the British Engineering .Standards

Association; specification for creosote recently adopted by the German
Government railways, and specifications for creosote recently adopted by

the French railways. It will be noted that in all these European specifica-

tions the specific gravity of the creosote itself has been materially reduced.

The specifications in other respects have been radically changed from
those in existence prior to the war. Inquiries asking for specific reasons

for these changes have invariably been met with polite replies that the

proceedings leading up to the adoption of these specifications were

strictly confidential and could not be furnished. The interpretation placed

by your Committee on these changes in European specifications is that

the European railroads, coal people and tar distillers (all of whom we
find were jointly instrumental in the development of these new specifica-

tions), adopted these specifications not on the basis of technical efficiency,
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but more or less as a commercial compromise. At least no infq»piation

has been available to your Committee, both from correspondence as well

as numerous personal conferences with persons high in authority, both

from England and the continent, which would permit of any other inter-

pretation.

Taking all of these matters into consideration, your Committee is of

the opinion that this is no time to change the present A.R.E.A. standards.

Certain quantities of creosotes not conforming to these standards will un-

doubtedly be available, but it is also true that large quantities are also

available which do comply with these standards and the outlook for the

future clearly indicates that the quantity which fulfils the standard will

be more likely to increase than decrease. This recommendation of the

Committee is strongly endorsed b}' the leading creosote importers from
abroad, who are unanimous in their expressions that a lowering of the

present A.R.E.A. standards would be a step backward and should be

avoided.

The acceptance or rejection of creosotes which do not conform to the

present A.R.E.A. standards will have to be made the subject of indi-

vidual determination, and the caution is again expressed as given two

years ago, that a study of the tars from which creosotes are produced

will be very essential.

Conclusion

The conclusion which your Committee has come to is, therefore,

that the situation should be still regarded as in a state of development

and that no changes in the present A.R.E.A. specifications for coal tar

creosote should be made at this time.

BRITISH STANDARD SPECIFICATION FOR CREOSOTE FOR
THE PRESERVATION OF TIMBER

Type A
Description

1. The material shall consist essentially of a distillate of coal tar

and shall be free from any admixture of petroleum or similar oils.

Specific Gravity

2. (See Appendix I.) The specific gravity shall not be less than
1.015 and not more than 1.07 at 38° C (100° Fahr.) when compared with
water at the same temperature.

Fluidity

3. The material shall become entirely liquid on being slowly warmed
to 38° C (100° Fahr.) with stirring, and on cooling down shall remain
completely liquid after standing for two hours at 32° C (90° Fahr.).

Water Content

4. The amount of water in the creosote shall not exceed 3 per cent,

when determined by the method described in Appendix II.
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Distillation

5. When 100 cc. measured at 38° C (100° Fahr.) of the dry creosote

are distilled from a 250 cc. distillation flask (see Appendix III) at such

a rate that the distillation is complete in about 20 minutes, there shall

distill at 760 mm. pressure

—

Up to 205° C (401° Fahr.) not more than 7 cc.

Up to 230° C (446° Fahr.) not more than 40 cc.

Up to 315° C (599° Fahr.) not more than 78 cc.

the volume of all fractions being measured at 38° C (100° Fahr.).

The residue above 315° C (599° Fahr.) shall be soft and not sticlvy

and its weight shall not be less than 22 gms.

Tar Acids

6. The amount of tar acids when determined by the method de-

scribed in Appendix IV shall not be less than 5 per cent and not more
than 16 per cent by volume.

Matter Insoluble in Benzol (Benzene)

7. The amount of matter insoluble in benzol (benzene) shall not

exceed 0.4 per cent by weight.

ADDENDUM

Type B

Alternative for Scotch Creosote

Scotch creosote shall conform to the above specification, with the

following exceptions

:

2. Specific Gravity. Specific gravity shall not be less than 1 at

38° C (100° Fahr.). In the case of the blast furnace oil the specific

gravity may be lower, hut shall not be less than 0.940 at 38° C (100°

Fahr.).

5. Distillation. The distillate at 315° C (599° Fahr.) shall not

be more than 85 cc. and the residue not less than 15 gms.

6. Tar Acids. There shall be no upper limit to the amount of

tar acids.

Appendix I

Specific Gravity

Care shall be taken to ensure that the creosote is completely liquefied

and homogeneous before the sample is taken.

In the event of the temperature at which the determination is made
not being exactly 38° C (100° Fahr.) the observed specific gravity (d)

at the temperature t° shall be converted to "corrected" specific gravity D
by means of the formula:

D = d -\- 0.00075 (t— 38) if t be in degrees Centigrade, or
/> z= J -j- 0.00042 (/ — 100) if t be in degrees Fahrenheit.

Appendix II

Determination of Water Content

The material shall be made completely liquid and homogeneous by
warming to 38° C (100° Fahr.) .100 cc. of the liquid measured at 38° C
(100° Fahr.) shall be mixed with 50 cc. of Xylol previously saturated with

water and the mixture distilled from a distillation flask at a rate of
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about 3 cc. per minute. 50 cc. of distillate shall be collected in a cylinder

of suitable size graduated in Ys cc. and the volume of water determined
at room temperature.

The condenser used in this test shall be either a straight vertical con-
denser, or of such construction that it will readily drain completely.

Appendix III

Distillation

The creosote shall be dried over calcium chloride, plaster of paris,

or other suitable material, and 100 cc. of the dried creosote measured at
38° C (100° Fahr.) placed in a tared standard 250 cc. Wurtz distillation

flask, the neck of which is approximately 12 cm. long with outlet tube
emerging approximately half way up the neck. The flask shall be fur-

nished with a standardized thermometer, the top of the bulb of which
is just below the outlet tube. The distillation shall be carried out over

a free flame. When a temperature of 315° C (599° Fahr.) has been
reached, the distillation shall be stopped, the flask and contents allowed
to cool and then reweighed.

Correction for Emergent Thread of the Thermometer

The number of degrees C (dt) to be added to the observed ther-

mometer reading t° C shall be calculated from the following formula

:

rf/!= 0.000143 (t— f) N, where N is the number of degree
divisions of thread exposed above the cork and t' the air

temperature half way up the exposed thread.

When Fahrenheit thermometers are used the formula shall be:

dt= 0.0000794 (t— f) N.

Correction for Barometric Pressure

For every 25 mm. above or below 760 mm., 0.8 gm. (0.6 gm. in the

case of Scotch oils) shall be subtracted from or added to the observed
weight of residue in the flask.

Appendix IV

Determination of the Tar Acids

The tar acids shall be determined by complete extraction of the total

distillate below 315° C (599° Fahr.) with caustic soda solution of specific

gravity 1.18. The tar acids shall be separated from the soda solution by
neutralizing with sulphuric acid (specific gravity 1.35 at 15° C (59°

Fahr.), i. e., one volume of 1.84 acid mixed with two volumes of water)

and their volume determined.

SPECIFICATION FOR COAL TAR CREOSOTE FOR (GERMAN
GOVERNMENT RAILWAYS

The creosote must be a pure product of coal tar and must be so

constituted as to give the following distillates: Up to 150° C not more
than 3 per cent, up to 200° C not more than 15 per cent., up to 235° C
not more than 30 per cent, (bulb of the thermometer In the vapor).* Its

content of acid constituents (carbolic acid substances), which are soluble

*Tlie method of analysis now being used by the German Government Railways
prescribes the use of a retort with the thermometer bulb 2 cm. above the oil at the
beginning of distillation. It conforms in practically all respects to the present
A.R.E.A. method.
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in sodium hydroxid of a specific gravit}- of 1.15 must be at least 3 per cent.

Its specific gravity at 15° C shall be from 1.04 to 1.15, and at 40° C the

oil must be perfectly clear. When mixed with an equal volume of benzol
the solution must be clear without more than traces of insoluble material.

Two drops of this mixture as well as all the oil itself when put on to

folded filter paper must be fully absorbed, leaving no more than traces

of insoluble material.

METHOD OF ANALYSIS FOR COAL TAR CREOSOTE, AT
PRESENT IN USE BY THE GERMAN GOVERNMENT

RAILWAYS
Specific Gravity

The specific gravity is determined by means of a hydrometer 15 cm.
long and provided with a thermometer. The oil is heated to about 20° C
in a glass cylinder and allowed to stand until it reaches a temperature
of 15° C, at which time a reading is made.

Distillation

The distillation is carried out in a tabulated glass retort of approxi-
mately 300 cc. content. The oflf-take of the retort is bent downward at

right angles. The thermometer used should reach to 360° C and is in-

serted in the retort with a cork stopper in such a manner that the mercury
bulb stands 2 cm. above the level of the liquid.

Method of Conducting Distillation

The retort is filled from a graduated cylinder. This cylinder is filled

with 102 cc. of oil and the oil is poured into the retort. Experience has
shown that after the pouring 2 cc. of oil are retained by the walls of the

mixing cylinder. After the oil has been introduced into the retort it is

placed in a wire net and heat is applied at a rate so that 120 drops per
minute will distill. The distillate is collected in a graduated cylinder and
the amount is read in terms of volume present. The reading is made
at the specified temperature without interrupting the distillation until

the temperature reaches 235° C. At this point the reading is stopped for

a short period while the thermometer is removed and being replaced by
a solid cork stopper, after which the distillation is continued until 85 to

90 per .cent, of the oil has passed into the measuring cylinder, in the form
of distillate.

Tar Acid Determination

The tar acid determination shall be conducted in the following man-
ner : 100 cc. of sodium hydroxid solution of a specific gravity of 1.15,

which has been saturated with sodium chloride, is put into a 250 cc.

{graduated separatory funnel, and all these distillates are added together

with 25 cc. of pure benzol, used to completely remove all distillates from
the original measuring cylinder. After thorough shaking of the separat-

ing funnel the same is allowed to stand for at least one hour, after which
the lower layer is directly read as the percentage of tar acids. No ma-
terial water content of the oil must be considered in making these de-

terminations.

Determination of Insoluble Matter

In order to determine the amount of insoluble matter, a sample of

the oil is warmed in a porcelain dish to 45 to 50° C, and at this tempera-
ture 20 cc. of the oil are thoroughly shaken with an equal quantity of

pure benzol. The solution when put on filter paper must leave no marked
l)lack spot. The oil itself without the benzol admixture must conform
to this test at 40° C.
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Crystalizing Point

A sample of the oil is put into a porcelain dish and frequently stirred

until thoroughly liquid. It is then allowed to cool and the temperature

at which it crystalizes or crystals appear shall be called the crystalizing

point.

SPECIFICATIONS FOR COAL TAR CREOSOTE FOR FRENCH
RAILWAYS

Quality

The coal tar creosote must be a product of distillation of coal tar.

Liquefying Temperature

The creosote must be entirely liquid at a temperature of 40° C. In

order to fulfil this condition a sample of 200 grams of the creosote to be

tested should be kept at room temperature for 12 hours or thereabouts,

and must remain entirely liquid after exposure in the water bath at a

temperature of 40° C for one-half hour or more. The temperature must

remain constant as determined by the thermometer kept in the creosote.

Specific Gravity

At a temperature of 15° C the creosote must have a specific gravity

from L015 to 1.100.

Solubility

The creosote must be entirely soluble in benzol and must not have

insoluble matter in excess of 0.5 per cent.

Naphthalene

The creosote must not show a deposit of more than 30 per cent, of

solid naphthalene at a temperature of 50° C. In the absence of contrary

instructions, the deposit of naphthalene at 15° C must not be less than

10 per cent. In order to determine the naphthalene content 500 grams
of creosote are put into a filter and allowed to stand at least 24 hours at

a temperature of at least 15° C until all of the liquid has passed through

the filter. The remainder is then compressed in a hand press and the

solid part is weighed. '

Tar Acid Content

The creosote must contain at least 6 per cent, of tar acids or other

materials soluble in caustic soda. The proportion of these substances is

to be determined in the following manner : 100 cc. of creosote and 100 cc.

of caustic soda (20° Baume) are mixed and after agitation kept at a

sufficiently high temperature, so that the naphthalene does not crystalize.

The mixture is then poured into a separating funnel in which the oily

portion is allowed to separate from the aqueous portion. The tar acids

present are then determined by volume and such volume must be at

least 3 cc.

Water Content

When decanted not more than 1 per cent, water shall be present.

If one finds a greater percentage the creosote may be accepted, but an

adjustment calculated on the basis of water actually found shall be made.
Creosote which does not fulfil the above conditions shall not be ac-

cepted.



Appendix- B

SERVICE TEST RECORDS

R. H. Howard, Chairman, Sub-Committee ; E. H. Bowser, Z. M. Briggs,

C. F. Ford, Andrew Gibson, G. H. Hicks, J. F. Pinson, H. N. Roden-

baiigh. Dr. H. von Schrenk, F. C. Shepherd, J. H. Waterman.

Instructions :

(A) Continue report on test records of ties.

(B) Inckide in report as to relation between service records and

preservative treatment.

SERVICE TEST RECORDS

In conformity with the policy adopted some years ago, the Com-
mittee presents herewith additional completed service records of test ties.

For the sake of ready reference, attention is called to the fact that a com-

plete tabular statement of test sections was published by the Committee in

1917, Vol. 18, pages 1300 to 1435. For additional tables see volumes as

given in the footnote. In order to avoid printing these very lengthy

tabulations from year to year, the Committee determined to print each

year only such test records as involve SO ties or more, and also only those

records in which 100 per cent, of the test ties had been removed from

the track.

The finished records this year are self-explanatory, and the' table in-

cludes all data which the Committee was able to obtain with reference

to all factors which might have contributed to the life of these ties.

In presenting these additional tables, the Committee feels that a brief

statement with reference to the significance of these reports will be of

service to members of the Association.

Treated ties have now been used by various railways in the United

States for about 25 years, this referring to the treatment of any material

number of ties. In the early days of treated tie insertions, practically no

records of any sort were kept from, which available data could be obtained

as to service of such treated ties. As an increasing number of railways

showed interest in the preservation of ties, the question became a very

live one, and here and there small numbers of ties were inserted for

record purposes.

Unfortunately, most of the early test sections consisted of only a

very small number of ties. Furthermore, the records with reference to

these ties were frequently lost, and in other cases the records were not

kept up, due to change in officials, etc. Many of these records were

discontinued because the particular company which started them became

thoroughly convinced after a few years of the economic value of using

treated ties. For this reason many railways dropped their test work

entirely.

*See also Vol. 20, p. 961; Vol. 22, p. 447; Vol. 23, p. 904; Vol. 24, p. 947.
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Completed Service Test Records of Ties

This Table Supplements the Records Published in the 1923 Proceedings of the

A. W. P. A. and A. R. E. A.

Species
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Completed Service Test Records of Ties

This Table Supplements the Records Published in the 1923 Proceedings of the

A. W. P. A. and A. R. E. A.

Location
Date
Set

Track Conditions

Tie Plates

Kind Size

Kind
of

Spikes
Ballast

Average
Annual
Traffic

Date
100 Per
Cent
Re-

moved

Average
Life
Based

on Total
Number
of Ties
in Test

Average
Life of

Ties
Re-

moved
Account
Decay

Per
Cent
Ties
Re-

moved
Account
Decay

Average
Life of

Ties Re-
moved
Causes
Other
Than
Decay

Per
Cent

Ties Re-
moved

for

Causes
Other
Decay

Boonton,
N.J
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Cross-Tie Renewals Per Mile for All Tracks

Year
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Cross-Tie Renewals Per Mile for All Tracks

Year
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About 1904 and 1905 a number of test sections were put in with the

modern viewpoint, and since that time there are, conservatively stated,

several hundred of such sections covering many thousands of ties. These

test sections include different kinds of wood, different sizes of ties, and

different treatments, and in many cases different types of ballast, rail

fastenings and tie plates. The test sections also are arranged on many
railways to take care of varying climatic conditions.

In the early days the test sections were laid largely for the purpose

of obtaining figures as to the comparative life of treated vs. untreated

ties, because in those days tie treatment was regarded as more or less

on trial. As will be indicated in the conclusions, this is no longer to be

questioned. The great value of maintaining test sections at the present

time is that by keeping accurate records on the test sections, and in that

way alone, can the necessary information be obtained with reference to

the life of different kinds of timber, different methods of preservation

and incidentally the influence of such accessory factors as traffic, fasten-

ings, ballast, etc. The manner in which test records are now being kept

on the principal railways assures the most detailed information with

reference to the kind of material treated, the treatment and subsequent

use. Careful annual inspections record the exact conditions from year

to year. In its last year's report the Committee called attention to the

fact that many railways failed to report their service records, and we wish

to again emphasize the necessity for regular and accurate annual re-

ports, because in that way alone will it be possible to draw reliable con-

clusions in the future as to the relative value of different preservatives

and different types of ties.

Your Committee has hitherto refrained from presenting any definite

conclusions with respect to different types of treatment. This has largely

been because the complete records were available only from test sections

established many years ago, when much of the necessary data was omitted.

A careful study of the tables so far published shows many apparent

variations in life, some of which are readily explained, because of different

climatic, traffic and other conditions. It probably will not be possible for

some years to come to give a definite answer as to the exact length of

life which may be expected in various sections of the country, under vary-

ing traffic conditions, for each kind of wood or each kind of treatment.

Creosoted ties have only been in use some 18 years, and none of

those laid have as yet even approached an average life. Your Committee

wishes to dwell on this phase of the situation with considerable emphasis.

It may seem strange to the uninitiated that after so many years of treat-

ment, that definite figures as to ultimate life should not be available. It

should be remembered, however, that, after all, this period is a com-

paratively short one and that some patience must be exercised before

final conclusions can be drawn.

Notwithstanding the incomplete state of the available data, your

Committee feels that certain fundamental conclusions may be drawn,

which are herewith briefly outlined

:
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(1) Value of Treatment—The use of treated ties of one kind or

another is not only an economic necessitj', but an economic duty for all

railways. In other words, your Committee feels strongly that nothing

but treated ties should be laid, irrespective of climate, or any other con-

ditions. The only exception to be taken is in the case of such railways

as still have available naturally long-lived woods, such as redwood, tide-

water cypress, cedar or other woods of equally known long natural life.

(2) Comparative Value of Treatment—A study of the complete

test records pubHshed to date, together with the data obtained from
railways as a whole, indicates that definite figures as to length of life

from different treatments cannot yet be given. This will readily be

understood when it is remembered that one has to deal with woods of

different degrees of hardness, with varying climatic conditions, and

physical conditions of the track. The following, however, may be taken

as a safe guide:

(a) Zinc Chloride Treatment—In its report of 1919* your Com-
mittee submitted the conclusion that one can unquestionably figure on

doubling the life of the most inferior untreated timber by treating the

same with zinc chloride, and in dry climates this life will undoubtedly be

extended. The Committee at this time adheres to this conclusion, and,

in addition, believes that a conservative estimate will place the life of

ties treated with zinc chloride at from 6 to 15 years. The exact life will

be somewhere within these limits, depending upon climatic conditions

under which this type of treatment is used, and the kind of timber treated.

(b) Zinc Creosote—Depending upon climatic conditions, a prob-

able length of life of ties treated with this process may be placed at from

8 to 18 years.

(c) Empty-Cell Creosote Processes—Ties treated by the empty-

cell creosote processes have not been in track long enough as yet to give

even a tentative figure. Attention is called to the fact, however, that in

the most extensive experimental track laid in eastern Kansas in 1906,

with pine ties treated with one of these processes, 96.2 per cent, are still

in track after a service of 17 years. On another railway, hardwood ties

treated with another empty-cell process, 89 per cent, of ties laid in

1905 are still in track. From records of this sort, it appears to be a safe

conclusion that when properly treated, a life of 16 years will positively

be obtained, with the chance that this will run up to 25 years or more
under proper maintenance conditions.

(d) Full-Cell Creosote Treatment—Only a small number of full-

cell creosoted ties are now in service. On some of the test sections,

treated ties have been removed, but in practically every case the removal

has been due to mechanical factors. It is generally recognized that the

full-cell creosote process i§ not warranted at the present time, because

*yol. 20, p. 150,
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mechanical life under present conditions will always be very much shorter

than the life to be expected from decay protection given by full-cell

treatment.

(3) Choice of Treatment—From the foregoing it is evident that

the various procesess may reasonably be expected to give different lengths

of life, always remembering that this will be materially aflfected by con-

ditions of service rather than the treatment. The choice of the proper
treatment to be used by any railway is to be regarded largely as an in-

vestment question. In its 1922 report (Proceedings, Vol. 23, p. 906) the

Committee gave some typical examples of the basis to be used in com-
paring different types of treatment. We again wish to call attention to

these examples as the proper method to be used in determining which
treatment shall be used. In other words, the choice of treatment should

in its first analysis consist in comparing the life which is being obtained

from ties in actual use, and determining the annual charge against such

ties, and then comparing this with the annual charge from ties treated

by various methods; for example, if an untreated tie costs $1.00, and has,

as shown by experience, four years' life, roughly figuring, the annual
charge against such a tie is 25 cents. If such a tie be treated at a cost

of 25 cents., one would have to obtain five years of life in order to have
the same annual charge. (For simplicity sake, such factors as interest,

etc., have been omitted.) If there is reasonable assurance that five years

of life will be obtained from that particular preservative treatment, any
life beyond five years will be that much gain. Having arrived at the

conclusion as to the amount of mon^y which will make the annual

charge equal or better in the case of preserved ties, the choice will then

naturally depend upon the availability of any particular preservative.

Summing up the foregoing, your Committee presents the following

conclusions

:

(1) Only treated ties should be used for permanent track con-

struction, with the exception of the few durable woods noted above.

(2) Varying lengths of life may reasonably be expected for vari-

ous types of treatment—zinc chloride, zinc creosote, empty-cell creo-

sote, and full-cell creosote.

(3) The choice of which treatment should be selected should be

considered as a problem of risk in investment as shown by probable

annual charges.

Attached statement shows tie renewals per mile on various railroads

where treated ties are used extensively, and is pr?septed as information,
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MARINE PILING RESEARCH

Dr. H. von Schrenk, Chairman, Sub-Committee ; \V. G. Atwood, R. S.

Belcher, E. H. Bowser, J. R. W. Davis, Andrew Gibson, J. B. Mc-

Clain, J. F. Pinson, H. N. Rodenbaugh.

Instructions: This Sub-Committee was instructed to assist and co-

operate with the Committee on Marine Piling Investigation of the Na-

tional Research Council. The investigations made have been carried

on by the Committee of the Research Council and this report, therefore,

covers the work of that committee.

Appendix D

PRESERVATIVE TREATMENT FOR SIGNAL TRUNKING
AND CAPPING

C. F. Ford, Chairman, Sub-Committee; R. S. Belcher, Frank Ringer,

Dr. H. von Schrenk, O. C. Steinmayer.

Instructions: Recommend preservative treatment for signal trunk-

ing and capping.

After some investigation the Sub-Committee developed a lack of

uniformity in the practice on various railways in connection with the use

of signal trunking.

In some cases, the trunking is placed underground, and the insulated

wires are "pitched in." Where this method is used, full-cell treatment

is desirable. In other cases, the insulated wires are laid loosely in trunk-

ing and pitch is not used. When this method is followed, it is necessary

to treat the trunking by one of the empty-cell methods, as excess creosote

would damage the insulation.

The Committee is of the opinion that creosoted trunking and capping

is desirable and economical, but believe that standard practice should be

recommended by the Signal Section, A.R.A., and that a joint committee

representing that Section and Committee on Wood Preservation should

co-operate in the preparation of specifications for the preservative treat-

ment of this material.

The Committee, therefore, requests that the Board of Direction ap-

point a joint committee so that standard practice and specifications may

b? placed before the Association next year for adoption in the Manual,
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Appendix E

CREOSOTE MIXTURE WITH OTHER OILS

Dr. H. von Schrenk, Chairman, Sub-Committee; R. S. Belcher, H. C.

Bell, C. F. Ford, W. H. Kirkbride, O. C. Steinmayer.

Instructions: To make a study of the mixture of creosote with

other oils.

Introduction

The mixture of petroleum with creosote for the purpose of reducing

the first cost of treatment, or for improving the treatment by reducing

checking of ties, has been made the subject of an exhaustive inquiry during

the past year and a half. Your Committee has endeavored to obtain the

latest information both from foreign countries as well as from this

country.

The Committee . made three inspection trips investigating creosote-

petroleum treated ties at various points on the Santa Fe Railway. The

Committee wishes to express its appreciation to the numerous Engineers

and Chemists, to whom they are indebted for co-operation in making

these investigations. The following progress report is presented, it being

the intention to continue these investigations to the end that sooner or

later definite recommendations as to standard practice may be made.

History

EUROPE

The earliest application of the use of petroleum mixed with other

tars dates back to the use of petroleum mixed with gas or beechwood tar

prior to the year 1887, in Finland, v/here such a combination was used

as a cheap method for painting wood. It was expected that the petroleum

would make the tar more liquid, permitting a deeper penetration into the

wood, and at the same time giving a light brown color.

Extensive applications of petroleum mixtures were not carried out

until about the year 1902, on the Hungarian Government Railw2Lys.

From 1896 to 1902 these railways used beechwood tar oil in the treatment

of beech and oak ties. They had also tried mixtures of zinc chloride and

creosote, and zinc chloride and beechwood tar oil. All of these combina-

tions, however, gave poor results. They then adopted a method of one

part of beechwood tar oil and from five to ten parts of a petroleum called

"blau 61" (blue oil). The term "blue oil" is applied to a product of

Galician -petroleum. It consists of that part of petroleum which remains

after all low-boiling oils (benzines) and all heavy lubricating oils have

been removed. The Hungarian State Railways had the following specifi-.

cation for this type of petroleum :
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"Neutral oil must be pure and free from foreign matter. The specific

viscosity must not exceed 4^ at 20° C; the flash point of the oil must
not be under 100° C; while being distilled, nothing must come over
below 125° C. The oils must be entirely neutral and the freezing point

not over 10° C. The freezing point is determined in a tube 18 mm. in

diameter, the tube being filled with oil to a depth of 30 mm."

At the time of the adoption of the wood tar oil petroleum mixture

coal tar creosote was difficult to get. It was high in price and the subject

of erratic seasonal variations. The first actual treatment with beech tar

oil and petroleum was started in 1899. At that time beech tar oil cost

approximately 5 cents per gallon. Coal tar creosote when it was obtain-

able was between 8 and 9 cents per gallon. The treatment consisted in

l)Utting in an average of 30 kg. (66 lb.) to the tie.

Subsequent to 1899 the price for beech tar increased until in 1906

it was quoted at about 8J^ cents per gallon, or about the same as coal

tar creosote. The Hungarian Government Railways then substituted

coal tar creosote for the beechwood creosote, using a mixture consisting

of either one part of creosote and five parts of petroleum, or one part

creosote and four parts petroleum.

In 1910 the Chairman of this Sub-Committee spent considerable time

on the Hungarian Government Railways, and had numerous conferences

with respect to this treatment with the Chief Engineer and the Chief

Chemist, and with Superintendents of the treating plants. At the principal

plant at Nagyenyed, in southeastern Hungary, the mixture as above

given was in use, that is five parts petroleum and one part creosote, for

the treatment of green ties, and four parts petroleum and one part creo-

sote for the treatment of dry ties. Most of the ties treated were sawed

beech and of a size about equivalent to our No. 3 grade. The creosote

used at that time had a specific gravity varying from 1.036 to 1.05 at

17° C (1.020 to 1.034 at 100° Fahr.). The "blue oil" (from Kronstad)

had a specific gravity varying from 0880 to 0.893 at 20° C. The mixture

had a specific gravity of 0.896 at 21° C, (0.883 at 100° Fahr.). All the

ties were weighed before and after treatment which afforded an excellent

opportunity of getting the absorption readings. Using 3,088 weighed ties,

the absorption varied from 23.2 to 32.3 kg., (51 to 71 lb.) per tie with

the actual amount of creosote varying from 8.5 to 10 lb. per tie equal

to about 3-4 lb. per cu. ft. Creosote at that time cost 8 cents per gallon

and blue oil 4.7 cents per gallon. r-

An inspection of these creosote-petroleum ties showed most of

them in good condition but as the oldest ones were only four years old,

results of any comparative character could hardly have been expected.

Chief Engineer Fai explained that the only reason why they were using

the petroleum was because of the initial saving in the treatment cost.

He most emphatically stated that if they could get creosote at a reasonable

price he would not think of using anything else. In other words, the use

of the petroleum was largely a price proposition. It should be noted

that this treatment was according to the Polifka-Hacker process operating

under an Austrian patent, of March 18, 1909, in which the impregnating

substances (consisting of heavy mineral distillates and coal tar creosote)

was one of the items of the claim.
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The Austrian State Railways used the mixture of creosote and

petroleum at about the same time that the Hungarian Railways did. In

1908 they used a mixture of coal tar creosote having 6 per cent, phenols,

mixing the same with "blue oil" which by the addition of a certain per-

centage of light tar acids had also been made to contain about 6 per

cent, phenols. The proportions between coal tar creosote and phenolized

materials varied between 3 to 10 and 2 to 3, depending on the kind of wood
to be treated, and were so proportioned that a pine or larch tie received

at least 2 kg. (4.4 lb.) of pure coal tar creosote, and a beech tile at least

3 kg. (6.6 lb.) of pure coal tar creosote. In the latter part of 1908 the

addition of the tar acid was abandoned and the mixture of coal tar

creosote with at least 6 per cent, phenols and neutral mineral oil was
adopted in the proportion of one part coal tar creosote to two parts

petroleum, or equal quantities of each, depending upon the kind of wood
to be treated. It should be added that the Austrian State Railways used

this oil mixture only under circumstances when the amount of coal tar

creosote available was not sufficient for straight creosote treatment. It

should also be added that in addition to straight treatment with the

imixture they also used the mixture for impregnating ties after they had

been treated with zinc chloride. The Imperial Southern Railway of Aus-

tria used a mineral oil creosote mixture in the treatment of its beech

ties, particularly those slightly defective.

The impression which the Chairman of this Sub-Committee obtained

after considerable investigation in 1910, was that the use of the petroleum

creosote combination was determined entirely by the difficulty to obtain

creosote and that no facts had been established either in Austria or

Hungary, which would in any way form a basis as to the effectiveness

of such treatment when compared with the creosote treatment by itself.

In fact all of the engineers interested were most emphatic in their state-

ments that they were being forced into this situation and all of them

were certain that the straight creosote treatment was to be preferred under

all circumsances when it was possible to obtain coal tar creosote.

Your Committee has endeavored through various channels to ascer-

tain what results have been obtained to date with these early petroleum

creosoted ties. Unfortunatelj^ most of the men directly connected with

these treatments in 1906 to 1910 could not be reached. The only informa-

tion which has been obtained is in a communication from Dr. Bodmar, in

Berlin, who writes as follows

:

"I have in the meantime made inquiries reference to ties which you
inquired about treated in Hungary with the mixture of petroleum and
creosote and so far I have been able to ascertain to date from Austrian
engineers the ties which were laid in Hungary and also in Roumania,
with mixtures of neutral petroleum with the addition of slight quantities

of coal tar creosote have, I regret to state, not given good results."

Believing that a personal examination on the ground might give

the desired information, the Chairman of this Sub-Committee has made

arrangements to send a German Engineer, familiar with our conditions, to

Hungary in company with one of the managers of the Austrian Railway

System, and it is hoped they may succeed in finding some of these early

treated ties in time for a verbal report before the convention in March
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INDIA

Acluated by similar conditions the Engineers of various Indian Rail-

ways, under the auspices of R. S. Pearson, initiated experimental treat-

ments with a number of Indian species of timber, about 8 3'ears ago.

The treatments were by the open tank process, except creosote treatment

as noted, and the preservatives used consisted of various mixtures of

chloride of zinc, petroleum, carbolineum, green oil and creosote. Mr.

Pearson has recently published a very extensive report on the antiseptic

treatments of sleepers in India, to which the reader is referred for details.*

The following brief abstract of the various types of treatment is of

interest: (First) Chloride of Zinc with green oil, or' with Avennarius car-

bolineum. Green oil referred to in this report is a high boiling coal tar

creosote. In this treatment a 2 per cent, solution of zinc chloride was used,

the attempt being made to obtain an absorption of 12 lb. of this solution

per tie. After the ties had dried thoroughly they were then immersed

in a bath of green oil (creosote) absorbing approximately 1.1 to 4.4 lb.

of creosote per tie. (The object of the coating of oil given to the

sleepers was primarily to prevent the salts from leaching out of the

timber by excessive moisture and also in a measure to preserve the

timber.)

Solignum and green oil and Burma or liquid fuel oil. Solignum

is a high boiling coal tar oil and Burma oil is a crude petroleum. Five

species of timber were treated with a mixture of 33 per cent solignum

and 67 per cent fuel oil. Some were treated with 40 per cent solignum

and 60 per cent fuel oil. Some with two parts fuel oil and two parts

solignum. The absorption per tie varied from 4.6 to 15.4 lb. per tie,

of these various mixtures. In the treatment with green oil and petroleum

the two were mixed in equal proportions. The absorption varied according

to the class of the wood, from 2.17 lb. per cubic foot to 13.56 lb. per

cubic foot. (These India ties averaged about 1^ cu. ft. per tie. The

meter gage is used by the Indian Railways.)

Creosote Treatment. A number of ties were treated by the Rueping

process in England with absorption varying from 1.77 to 5.58 lb. per

cu. ft. final retention.

For comparative purposes a number of ties were also treated with

Avennarius carbolineum with absorptions from 1.11 lb to 9.4 lb. per tie.

All of these experimental ties were laid in individual experimental

sections. In the following tables the results of the last inspection (1922)

are tabulated. In justice to the experiment it should be stated that

this is a condensed tabulation in which the total number of all ties of

any particular treatment are added and also the various grades found

on inspection are given as totals. The original tables should by all

means be consulted because while the totals may give a general idea, the

various species of timber had an important bearing. In considering these

*Tech. Paper No. 231, Office Ch. Eugr. with the Ry. Board entitled "Antiseptic

Treatment of Sleepers in India," by R. S. Pearson, June, 1922.
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EXPERIMENTS IX THE UNITED STATES

The first experiments using petroleum in combination with creosote

were carried out by the Atchison, Topeka & Santa Fe Railway in

1908. Prior to this time the Santa Fe had treated a small number of

ties (in February, 1902) with Bakersfield crude petroleum. Subsequent

to this first small lot a considerable number of ties were treated at Somer-
ville with Bakersfield, Ebano and Beaumont petroleum. Some of these

crude oil treated ties were shipped to the Mexican Central Railroad, and

others were laid in the experimental track of the Santa Fe in the Beaumont
Division, in southern Texas. A complete account of these early tests

was published by E. O. Faulkner, in an article entitled "Crude Oil

Treatment of Ties," in the "Railway Age Gazette," of August, 1910.

After discussing the early crude oil treatments, Mr. Faulkner describes

the early tests with creosote petroleum mixtures both at Somerville

and at the Albuquerque treating plants. At the latter place from March,

1908, to December, 1909, 2J/2 per cent, of all ties treated, equal to 23,447

ties, were treated with a mixture of 30 per cent, creosote and 70 per cent,

crude Bakersfield petroleum. This ratio was used until January, 1912,

when it was changed to equal parts of creosote and petroleum which con-

tinued to 1914. From 1908 to 1912 about 12 lb. per cu. ft. of the mixture

were used and from 1912 to 1914, 7 lb. per cu. ft. were injected. At that

time creosote cost 8-}4 cents per gallon and crude oil lyi cents per

gallon. For a No. 1 sawn pine tie the crude oil treatment cost 11^
cents ; the mixture process, 16p2 cents and for a No. 1 sawn red spruce,

the creosote, by the Rueping process, was 18 cents.

Ties laid in the Beaumont Division experimental track, numbering

975, were all carefully weighed before and after treatment and each

tie was given an individual number and was subsequently provided with

individual copper tags. These test ties were treated during the months
from September to November, 1909, and from June to September, 1910.

Thej' were piled in the yard for several years to determine rate of loss,

if any, and were inserted in track in February, March and July, of 1912,

and in March and November, 1913. Details with respect to these ties,

including nature of treatment, are given in the tables which follow

below. Mixed treatment began at Albuquerque in 1908 and continued

until 1914, during which time about 1,000,000 ties were treated. Most

of the ties from the Albuquerque plant were laid in the comparatively

dry climate of New Mexico, Arizona and southern California.

Results of 1923 Inspection

Petroleum Ties—Referring to the petroleum treated ties, the

present status is briefly as follows: Of the 119 ties laid in 1907, consisting

of hewn and sawn pine, hewn oak and sawed Douglas fir, treated with

Bakersfield and Beaumont crude oil, only seven are still in track, having

given lengths of life varying from 6.67 to 11.09 years. Of the 268 ties

laid in 1908, only one tie remains, having given lengths of life varying
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from 6.14 to 8.33 years. Of the 334 ties laid in 1909 only 17 remain in

track having given lengths of life varying from 4.98 to 13.17 years. Of
the 321 ties laid in 1910 none remain in the track, having given average

life of 3.46 years. These latter were all Ebano treated hewn pine. Of
the 47 ties laid in 1912, 35 remain in track, having given lengths of life

varying from 8.49 to 10.92 years. These were Rueping treated pine, oak

and gum ties treated with Oklahoma petroleum. Of the 57 ties laid

in 1913, 23 remain in track. These were pine ties treated re.spectively

with Bakersfield and Oklahoma petroleums. They have given an av-

erage length of life to date of from 8.44 to 8.60 years.

The general experience not only with these experimental ties, but

with other ties treated with crude petroleum alone, has indicated that

petroleum by itself will not materially increase the length of life of

ties. It was at first believed that the petroleum might aid in waterproofing

the tie and thereby prevent decay, but actual track experience did not

bear out this assumption. The results of these track tests are borne out

by experiences in Europe, and it may be considered a settled matter that

petroleum cannot be regarded as a timber preservative.

Creosote-Petroleum-Mixture Treated Ties—Through the cour-

tesy of the Santa Fe ofiicials, your Committee made three inspection

trips during the past year, in which a very careful examination was made

of the condition of individual petroleum creosoted ties, both in the

Beaumont Division and lines in Texas and New Mexico. The results

of these inspections are given in the following tables, numbered 1 to 10.

It will be noted that in the 1909-1910 treatments with petroleum

and creosote, various petroleums were used and various mixtures of such

petroleums and creosote. In the following tables all ties treated with one

and the same mixture are included in one table. Attention is called,

however, to the fact that most of these ties were treated in small lots

so that any one set may include three or more separate cylinder charges

with varying absorptions and varying treatments. The treatment data are

too voluminous to be included in detail in this report. Each table shows

the date of treatment, date of insertions, kind of wood, number of ties

inserted, the average gain, number of ties removed prior to January 1,

1923, and the number which, in the opinion o£ the Committee, showed

more or less interior decay. Each table also gives the exact absorption

in pounds per cubic foot for the ties which to date have been removed

from the track or which show more or less decay.

The number preceding the actual absorption refer to the book

record kept by the Santa Fe. The Committee takes this occasion to

comment on the painstaking care and accuracy with which the Santa

Fe officials have kept these records. In checking back on the cylinder

treatments, all ties actually inserted in track were found to be there or

accounted for. The Committee is particularly anxious to make this a

matter of record in view of the increasing interest of railroads in main-

taining experimental test sections.
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For convenience of reference, two charts follow herewith, in which

an attempt has been made to present the removals from varying com-

binations of treatment and indicating also the average absorption, both

by the Rueping process and the full cell process. These are what might

be called "violent averages." The number of ties is really too small to give

a correct chart, but if it is kept in mind that the important point in

these charts deals with the relative quantities of creosote and petroleum

per cubic foot, the charts are illustrative, as will be pointed out later on.

In addition to the detailed tables showing . removals to date, and

ties still in track showing partial interior decay, Table 11 is a summarized

statement, which should be taken in conjunction with the two charts

for the various treatments. Considering the fact that these ties have

only been in track 11 years, it is perhaps a little early to make any attempt

at conclusions. In view of the present importance of the subject, how-

ever, the Committee has made as careful analysis of the removals in

relation to treatment as the circumstances permit, and submits the

following observations : the physical condition of the ties now in track

is generally good. The most striking thing observed is that the mixture

treated ties (the term mixture treated ties will be used hereinafter to

designate ties treated with creosote and petroleum as distinguished

from creosoted ties) are practically tree from checks. This was not

only true in the heavy rainfall section of southeast Texas, but most strik-

ing in the semi-arid region of New Mexico.

On the New Mexico Division many thousands of mixture treated

ties have been in the track since 1909. The Rueping creosoted ties in

this region all show excessive splitting and checking and the contrast

between the mixture and the creosoted ties is exceedingly striking.

Photographs numbered (1) to (3) show several typical examples of the

comparative condition of mixture treated ties and creosoted ties. The

mixture treated ties have a coating of petroleum on the outside and look

as if they had just been laid. (See also Photographs 4-18.)

In most instances the mixture treated ties were very much wetter

than the creosoted ties in the same section. This was particularly true

in southeastern Texas. Rueping creosoted ties were practically diy,

whereas, when sectioned the mixture treated ties were full of water.

Possibly on this account the mixture treated ties appeared softer and

showed somewhat greater depression of tie plates and rails than the

creosoted ties.

Referring to the lasting power, only very tentative conclusions

are possible. As will be noted from the tables and charts, the treat-

ments were of two kinds, full-cell treatment and Rueping treatment. A
considerable number of species of wood were included, some of them,

such -as the sap pine ties, with high sapwood content, others again prac-

tically-all heart ties. The same number of pounds of mixture absorbed

therefore would give less oil per actual wood treated in the sap ties than

in the case of the heart ties.
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Table 11 is a summarized statement of the actual lies removed and

ties still in track showing partial interior deca3^ Reference thereto

shows that the highest percentage of removals took place with Ebano
petroleum. This is doubtless due to the fact that perfect penetration

was not obtained due to the high viscosity of the petroleum even when
mixed with creosote. The best ties to date are those treated with a mix-

ture of two parts petroleum and one part creosote, using Beaumont pe-

troleum or Oklahoma petroleum. A careful analysis of the relation be-

tween removal and absorption indicates that to date there is very little

correlation between these two factors.

Table 12 is a detailed analysis of petroleum-creosote mixture treated

ties using sap or loblolly pine as the basis of comparison. It will be noted

that the figures are not consistent, or at least they are not sufficiently

definite to permit of any conclusion as to what has happened or as to

what is likely to happen. If any conclusion at all is possible it is that

the ties with the highest actual absorption of creosote show up better

than the ties with the lower creosote absorption. For instance, ties treated

with Beaumont petroleum two parts and creosote one part, showing creo-

sote absorption of 2.S1 and 4.98 lb. per cu. ft. in one case show 6.9

per cent removal, and in another case 3.3 per cent removal. As these

percentages, however, ai-e only based on two and one tie removed, re-

spectively, the comparative figures really do not mean much. In the case

of the Ebano mixtures, 84 per cent of the three—one mixture with ab-

sorption of 1.71 lb. of creosote per cu. ft. should be compared with 6.3

with an absorption of 5.06 lb. per cu. ft. of creosote. So also those

treated with four parts of Oklahoma petroleum and one of creosote, the

full-cell-treated sap pine ties with an average absorption of 2.29 lb.

of creosote per cu. ft. show 32.5 per cent removals, whereas the same kind

of ties treated with the Rueping process with 1.37 lb. of creosote per

cu. ft. absorption show 40 per cent removals.

Reference to charts 1 and 2 brings out the additional facts that the

only correlation possible is that the least removals to date are those ties

with the highest initial creosote absorption.

As indicated at the outset of this paragraph, the Committee feels,

however, that these statements should be taken with caution and that it

probably will not be possible to make any definite conclusion as to the

probable life of these various kinds of treatment, until several additional

years of service have been obtained.

In this connection it is of interest to note that of a total of 975 mix-

ture treated ties, 140 have either been removed or show signs of decay

although still in track, equivalent to 14.36 per cent. In the weighted av-

erage these ties absorbed 2.73 lb. of creosote per cu. ft. Omitting the

ties treated with the mixture of Ebano petroleum and creosote, which

admittedly failed in a higher percentage than the others, due not to

the preservative but due to the lack of proper penetration because of

high viscosity, the total number involved is 815, of which 115 are either

out of the track or show signs of partial decay, although still in track,

equivalent to 14.1 per cent, with a weighted average absorbed of 2.35

lb. of creosote per cu. ft. With this absorption the life to date has been

11 years.
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Table 11—Summary Test Ties Beaumont Division A. T. & S. F. Ry.

Creosote-Petroleum Treatment—1923 Inspection

Creosote-Petroleum Treatment

1
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General Considerations

The admixture of petroleum with coal tar creosote may be justified

from three standpoints : first, reducing the initial cost ; second, increasing

the value of the treatment by bringing about a better distribution of the

creosote, and, third, reducing the checking of ties. Before any treatment

of this kind can be recommended a number of points will have to be

definitely settled. It will undoubtedly be true that the admixture of

neutral petroleum in considerable quantity will aid in bringing about

a better distribution of the creosote. It is also true, judging by the

experiences of the past 11 years, that the addition of petroleum will

practically reduce the checking of ties, particularly in dry regions, to a

minimum.

This absence of checking is undoubtedly due to the higher and more

constant moisture content of ties treated with the mixture process. As is

well known, checking is due to repeated and rapid evaporation of water

from the wood fibers which causes a reduction in volume and sets up un-

equal stresses, which result in splitting. Petroleum seems to act as a

water deterrent. Not only does it seem to reduce the amount of water

absorbed by the tie from the outside, but it also seems to prevent the

evaporation of water from the inside. Extended experiments are now

under way to determine this more definitely. Mr. Faulkner, in his report

above referred to, cites some experiments made many years ago. These

showed reduced water absorption in ties soaked after treatment with

various petroleums and as compared with creosote treated ties, but there

are also indications that when dried creosoted ties dried out faster than

the petroleum treated ties.

While it is undoubtedly true that the mixture of crude petroleum

with creosote will reduce checking and will give greater and more even

penetration due to increased volume of liquid injected, It must not be

forgotten that this cannot be done safely unless there is absolute assur-

ance that such a mixture will retain all of the toxic properties of the

creosote oil. As has already been stated, petroleum in and by itself

has no preservative value and in the mixture it can only be regarded

as a vehicle. Very little is known as to the chemical reaction between

petroleums and creosote. The two substances mix perfectly, but in

some petroleums a black precipitation takes place, the exact nature of

which has not yet been determined, that is, whether this precipitation

comes from the petroleum or from the creosote. Dr. Bodmar* (p. 900)

refers to the separation of free carbon in mixtures of petroleum and

creosote at the time of mixing. It is further not known whether any

chemical reaction takes place between petroleum and creosote in the

course of years in the track. Bodmar in a recent letter calls attention

to the necessity for determining whether the acid constituents of the

creosote oil may not possibly cause the formation of neutral non-toxic

combinations in the wood after periods of exposure. In view of the nu-

*Bub-Bodmar and Tilger—Die Conservierung des Holzes. Berlin, 1922, pp. 1-1006.
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merous types of petroleum available and the varying physical qualities

of such petroleums, it will readily be understood that much more work
will have to be done before a definite answer can be given as to whether

petroleum mixed with creosote will leave the creosote unchanged and

active. There may also be increased loss of soluble constituents of

creosote oil, due to the water absorption already referred to. Judging

by the service tests to date this chemical reaction may be a minor one.

Cost Consideration

One of the principal arguments advanced for mixing petroleum with

creosote is that a possible initial saving may be made by reducing the

amount of creosote ordinarily injected. As has already been noted, this

was one of the principal arguments used in Europe and India. Unfor-

tunately no reliable data are as yet available from which definite con-

clusions could be drawn as to what the minimum amount of creosote

oil per cubic foot should be to guarantee the length of life equivalent

to the mechanical life of the ties. The minimum amount actually in use

for any length of time has been 4J^ lb. per cu. ft. and no ties treated

with this quantity have yet reached an average life period.* Any reduc-

tion in the amount of creosote may reasonably be regarded as a risk to

I)e followed by possible shorter ultimate life. As indicated in another

part of this year's Committee report, all treatment should be investigated

from the standpoint of the risk taken in making the initial investment.

(See page 860 of this year's Committee report.) Applying this principle

to the creosote-petroleum-mixture treatments, the Committee herewith

presents a table (Table 13) in which the No. 3 pine tie treated respectively

by the Rueping and the Lowry processes is taken as an example and

in which a comparison is made between the present methods of treatments

with creosote and the various combinations of petroleum and creosote. In

the first part of the table the actual initial cost is given together with the

item of saving where there is a creosote reduction below that recognized

as standard at the present time. The second part of the table shows
the annual charge as determined from the standard A.R.E.A. formula,

interest at 6 per cent, for varying years of life from 12 to 20 years.

A brief study of this table will indicate the following: where there is

a 50 per cent, reduction of creosote with the Rueping treatment, the pres-

ent savings amounts to $0,148 for every tie treated. If such a tie is

assumed to last 15 years, the annual charge will be equivalent to $0.1947.

If, on the other hand, the ties last only 14 years, the annual charge will

be $.02033. In other words, one year of life less will more than wipe

out the initial saving. The same is true for practically all of the other

combinations and if perchance the length of life should be more than one

year less than the life of the creosoted tie, the petroleum-creosote treat-

ment would actually prove more expensive in the long run.

*1906 pine ties in Eastern Kansas, 96.2 per cent, of which are still in track (see
page 859, this Bulletin).
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The foregoing consideration applies to the decay protection life of

the tie; it should be pointed out that the mechanical life of the tie is

of equal importance. In view of the undoubted increase in the mechanical

life due to the petroleum addition, in considering the risk taken in making

the investment due to the petroleum addition one should take into account

the balancing between possible reduced decay protection life and increased

mechanical life.

The caution is therefore expressed that before reducing the quan-

tity of creosote for the purpose of this ostensible saving, a careful study

be made of all the conditions on any particular railroad, using the type

of calculation herewith presented as the basis.

Recognizing that the petroleum addition to the creosote does have

decided advantages in preventing checking and splitting of ties, a column

has been added in the foregoing tables showing the annual charges against

the tie treated with standard quantities of creosote without reduction, but

with an equal quantity of petroleum added. In such a case the risk of

reducing the length of life will involve only problems of a chemical

nature (which may be minor), as referred to in a previous paragraph,

and the actual risks taken to obtain the desired decay protection life will

be much smaller than where the actual quantity of creosote is reduced.

The extra charge in the case of the petroleum addition to the standard

quantity of creosote is very insignificant and will be far outweighed by the

longer mechanical life obtainable. This refers strictly to the checking

reduction.

Constants used in the following table:

No. 3 pine tie $0.60

Treatment 18

Creosote, per gallon 18

Petroleum, per gallon 02

Two tie plates 53

Laying tie 40

Rueping treatment 1.84 gallons per tie

Lowry treatment 2.50 gallons per tie

Annual charge. .A.R.E.A. formula (1921 Manual, p. 107)

Interest 6 per cent.

Future Work

It is recommended that this subject be vigorously pursued during

the coming year. A number of angles of inquiry have already been

suggested. There are operating conditions involved and numerous ex-

perimental data now in progress which will throw further light upon

the general subject.

Recommendations

From the investigations made to date your Committee is of the

opinion that the foregoing should be considered as a progress report.

There are places in the semi-arid countries of the west, where the reduced

checking obtained from the mixture treated ties outweighs any possible

objections as to a possible reduced life, provided the amount of creosote

in the mixture is not reduced.
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The Committee is therefore of the opinion that this mixture may
be used in such localities with safety without creosote reduction, but only

after a careful study in each case, of the probable life that will be ob-

tained and the correlation of the same with the original cost of treatment.

E B—3 Parts Ebano Crude Petroleum and 1 Part Creosote

Treated November, 1909. Inserted March and July, 1912

Full Cell Treatment

1

Kind of Wood
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Table 13—No. 3 Pine Tie—Rueping Process

No. 3 Pine Tie—Rueping Process



Wood Preservation 879

E B—2 Parts Ebano Crude Petroleum and 1 Part Creosote

Treated September-November, 1909. Inserted March and July, 1912

Full Cell Treatment

1

Kind of Wood
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2 E C—2 Parts Elinor Crude Petroleum and 1 Part Creosote

Treated September, 1909. Inserted March. 1912

Full Cell Treatment

1

Kind of Wood
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R O K—2 Parts Oklahoma Crude Petroleum and 1 Part Creosote

Treated July and August, 1910. Inserted February, 1912 and

November, 1913

Rueping Treatment

1

Kind of ^^'ood
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O C—4 Parts Oklahoma Crude Petroleum and 1 Part Creosote

Treated June, 1910. Inserted February and July, 1912

Full Cell Treatment

1

Kind of Wood
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Photo Xo. 1.

Photograph showing sawn New Mexico pine ties treated with approximately 12
lb. per cu. ft. of mixture of 30 per cent creosote and 70 per cent Bakersfield petrole-
um inserted in track in 1910, photograph taken November, 1922. These ties are repre-
sentative of the condition of a large number of this kind of tie and treatment of the
Slaton and Pecos Division of the Santa Fe.

Photo No. 2.

Photograph showing 8 hewn Texas gum ties, symbol RBM, index 27-5. Treated
Rueping process with a mixture of one part creosote and two parts Beaumont
petroleum 5.90 lb. per cu. ft.; 8 ties in this group inserted in 1912, 8 remaining in
track April, 1923. Average life in track to date 10.92 yr.

Cleveland Test Track, Beaumont Branch, Texas.
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Photo No. 3.

Photograph showing 8 hewn Texas heart pine ties, symbol RBM, index 27-3.

Treated Rueping process with a mixture of one part creosote and two parts Beaumont
petroleum 10.40 lb. per cu. ft.; 8 ties in this group inserted in 1912, 8 remaining in
track April, 1923. Average life in track to date 10.92 yr.

Cleveland Test Track, Beaumont Branch, Texas.

Photo No. 4.

Photograph showing 8 hewn Texas gum ties, symbol ROK, index 24-12. Treated
Rueping process with a mixture of one part creosote and four parts Oklahoma
residuum petroleum, 7 lb. per cu. ft.; 8 ties in this group inserted in 1912, 8 remain-
ing in track April, 1923. Average life of group in track to date, 10.92 yr.

Cleveland Test Track Beaumont Branch, Texas
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Photo Nu. 5.

Photograph showing sawn New Mexico pine ties treated with approximately 7 lb.

per cu. ft. of a mixture of 50 per cent creosote antl .SO per cent Bakcrsficld crude
petroleum, inserted, in 1915, photographed November, 1922.

Gyp ballast, Milepost 664, Slaton Division, New Mexico.

liiii

4 ,. \ ^

Photograph showing a longleaf Texas pine tie, zinc treated, inserted in 1917.

To the right, a New Mexico pine tie, treated with approximately 12 lb. of a mixture
containing 30 per cent creosote and 70 per cent Bakersfield crude petroleum; inserted

in 1910.
Milepost 792 plus 7 poles, Pecos Division, near Tejon, New Mexico.
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Photo No. 7.

Photograph showing—In the center, two longleaf Texas pine ties treated with

14 lb. zinc chloride per cu. ft., inserted in 1917.
At the right and left, sawn New Mexico pine ties treated with a mixture of

creosote and Bakersfield petroleum, 30-70. These ties are not dated, but are several

years older than the zinc chloride ties in the middle.
Pecos Division, west of Clovis, New Mexico.

Photo No. 8.

Photograph showing a portion of 6,000, 30-70 mixture treated New Mexico sawn
t)ine ties; inserted out of face in 1910. Note excellent condition of ties and absence

of checking and splitting.
*

Milepost 752, Pecos Division, New Mexico.
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Photo No. 9.

Photograph showing cross sections of broken New Mexico pine ties taken out of

track. These ties had been treated with a mixture of 30 per cent creosote and 70

per cent Bakersfield crude petroleum, inserted in 1910, photographed in April, 1923.

Milepost 752, Pecos Division, near Largo, New Mexico.

Photo No. 10.

Photograph showing a longleaf Texas pine tie, zinc treated, inserted in 1917;

next, a Texas red oak tie, creosoted by Rueping process, S lb. per cu. ft., inserted

in 1909.
Milepost 792 plus 7 poles, Pecos Division, near Tejon, New Mexico.



Wood Preservation

Photo No. 11.

Photograph showing New Mexico pine ties treated with approximately 7 lb. per
cu. ft. of a mixture of SO per cent creosote and 50 per cent Bakersfield petroleum;
inserted in 1914, photographed November, 1922.
Gyp ballast, location four poles east of ]\Iilepost 664, Slaton Division, New Mexico.

Photo No. 12.

Photograph showing 7 hewn Texas heart pine ties, symbol ROK, index 24-11
Treated by Rueping process with a mixture of one part creosote and four parts
Oklahoma residuum, 8.21 lb. per cu. ft.; 19 ties in this group inserted in 1912,
19 remaining in track April, 1923. Average life of group in track to date, 10.92 yr.

Cleveland Test Track, Beaumont Branch, Texas.
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Photo No. 13.

Photograph showing 9 hewn heart, Texas pine ties, symbol ROK, index 24-15.
Treated by Rueping process with a mixture of four parts Oklahoma residuum
and one part creosote, 7.18 lb. per cu. ft.; 29 ties inserted in track in 1913, 28
still in track. Average life to date 9.12 yr.

Cleveland Test Track, Beaumont Branch, Texas.

?*%!,-> '.36i

Photo No. 14.

Photograph showing creosoted hewn Texas pine ties in side track at Cleveland,
Texas. Treated by Rueping process with creosote, 5 lb. per cu. ft. Ordinary stock
ties, showing checking of straight creosote as compared with mixture treated ties
of the same wood in other photographs.

Cleveland Test Track, Beaumont Branch, Texas.
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Photo No. 15.

Photograph showing 28 hewn Texas sap pine ties, symbol RBM, index 27-6;

treated Rueping process with a mixture of one part creosote and four parts Beau-
mont petroleum, S.SO lb. per cu. ft; 28 ties in this group inserted in 1912, 28 re-

maining in track April, 1923. Average life in track to date 10.92 yr.

Cleveland Test Track, Beaumont Branch, Texas.

I^^^^^TT' y-M^^mm:2»Sr*:ft"- ^M'^^imwrnm

Photo No. 16.

Photograph showing hewn Texas gum ties, tagged OC-91 and 83, index 23-4.

Treated by full cell process with a mixture of one part creosote and four parts

Oklahoma residuum, 8.23 lb. per cu, ft. This group contained 25 ties inserted

in 1912, 21 remaining in track April, 1923. Average life to date 9.97 yr.

Cleveland Test Track, Beaumont Branch, Texas.
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Photo No. 17.

Photograph showing six hewn heart Texas pine ties, symbol ROK, index 24-9.

Treated by the Rueping process with a mixture of one part creosote and two parts
Oklahoma residuum, 7.74 per cu. ft. This group contained 29 ties inserted
in 1913; 29 still in track April, 1923. Average life to date 9.17 yr.

Cleveland Test Track, Beaumont Branch, Texas.

Photo No. 18.

Photograph showing hewn Texas gum ties, ROK 316 and 308, index 24-10.

Treated by Rueping process with a mixture of one part creosote and two parts
Oklahoma residuum, gain per cu. ft., 8.82 lb. for No. 316 and 3.97 lb. for No.
308, average for the group 7.99 lb. Twenty-nine ties, in this group inserted in 1913,
29 still in track April, 1923. Average life to date, 9.17 yr.

Cleveland Test Track, Beaumont Branch, Texas.
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Chloride
S & C-U 8 0.S2S Hewn gum ties. Treatment: Steamed 2 hr., 20 lb.; zinc chloride

7 0.682 per cubic foot as shown. No petroleum applied. Inserted in
6 0.963 track July, 1917, removed for inspection July 12, 1923. ,

S & C-U

Zinc Petro-
Chloride leuni

4 0.308 1.32

3 0.628 3.82
2 1.017 2.65

Photo No. 19.

Hewn gum ties. Treatment: May 8, 1915: Steamed 2 hr.

2U lb.; zinc chloride per cubic foot as shown. Treat
nient June 13, 1917; Bakersfield crude petroleum, Ruep-
ing process per cubic foot as shown. Inserted in
track July, 1917, removed for inspection, July 12, 1923.

Zinc
Chloride

S & C-R 10 0.341 Hewn oak ties. Treatment: Steamed 6 hr., zinc chloride per
9 0.296 cubic foot as shown opposite the tie numbers. No petroleum
8 0.318 applied. Inserted in track luly, 1917; removed for inspection
7 0.358 July 12, 1923.

Photo No. 20.
Zinc Petro-

Chloride lenni Hewn oak ties. Treatment: Steamed 6 hr., zinc chloride,
S & C-R 4 0.402 3.33 then Bakersfield crude petroleum, per cubic foot as shown.

3 0.346 2.17 Zinc treatment May 6, 1915, petroleum treatment June 14,
2 0.369 2.67 1917. Inserted in track July, 1917; removed for inspection
1 0.386 2.00 July 12, 1923.

'
' '
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Photo No. 22.

Photograph showing one Texas longleaf pine tie, zinc treated, Yi lb. zinc chloride

per cu. ft., inserted in 1917. Tie removed from track and sawed. Picture shows top,

bottom, and cross section through the middle of the tie, which shows the checking

and separation of rings in this kind of timber in the New Mexico climate when
zinc treated.

Milepost 719, west of bridge, neat Ft. Sumner, New Mexico.

Photo No. 24.

Photograph of a Texas red oak tie, zinc mixture treatment, J4 lb. zinc and S lb.

of a mixture of 30 per cent crepsgte and 70 per cent petroleum residuvun applied

by the double Rueping prpppss.
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Photo No. 25.

Photograph of Texas gum tie, zinc mixture treatment, J^ lb. zinc and 5 lb. of a
mixture of 30 per cent creosote and 70 per cent petroleum to the cubic foot, injected
by the double Rueping process.

Appendix F

REPORT ON ZINC PETROLEUM MIXTURE FOR TREATMENT
OF TIES

Dr. H. von Schrenk, Chairman, Sub-Committee; R. S. Belcher, H. C. Bell,

C. F. Ford, W. H. Kirkbride, O. C. Steinmayer.

Instructions

To investigate and report on the Treatment of Ties with Zinc

and Petroleum Mixture.

ZINC PETROLEUM MIXTURE
The first ties treated with zinc chloride and petroleum were treated

by the Santa Fe in 1902. One hundred longleaf pine ties were treated

by the burnettizing process with an average absorption of .350 lb. of dry
zinc chloride per cu. ft. They were then soaked in Beaumont crude

petroleum in an open vat for 24 hours, resulting in an absorption of

3.49 lb. of petroleum per tie. They were inserted in the Beaumont Di-

vision in April, 1902. Eight were removed in 1911, 65 in 1912, and the
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remaining 27 in 1914, i. e., they gave an average life of 10.66 years.

Another lot of nine hewn pine ties were treated with zinc chloride and
Bakersfield crude petroleum and laid in the Beaumont Division in 1902.

These gave an average life of 11.74 years. In 1915 and 1917 some 295

ties of various kinds were treated and installed in track on the Beaumont
Division. The kinds of wood, number, preservative absorbed and re-

movals to date are shown in the following table. All of these ties were
first given the chloride of zinc treatment, after which they were air-

seasoned for about three months and were then treated with Bakersfield

petroleum, all by the full-cell process under pressure.

Chloride of Zinc and Bakersfield Crude Petroleum 1915 and 1917 Ties

Kind of Wood
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ern Pacific tics by your Committee this year showed them to be in good

condition. The excellent mechanical condition of the ties with respect

to lack of checking, brushing and brooming is especially to be observed.
''Mm

The same observations just made apply to the 1915 and 1917 ties laid

by the Santa Fe in the experimental section, in the Beaumont Division in

Texas. This is strikingly shown in photos No. 19-21.

It is the general experience that ties treated with zinc chloride after

exposure in the track check and split (see photos No. 6, 7, 10 and 22). The

extent of this checking varies with the species of wood and the climatic

conditions under which the ties are used. This is particularly striking in

the southern and western section of the United States. This brooming;

and checking not only makes a weaker tic, resulting in lessened spike-

holding power, and more rapid mechanical destruction, but it also o{>ens

up the wood, resulting in more rapid loss of the preservative. Anything,

therefore, which looks as if it would reduce this brooming and checking

is a matter worthy of notice.

Your Committee made detailed examination of the zinc chloride-

petroleum ties during the past year, and presents visual evidence of ties

treated with zinc chloride alone and ties in the same track treated with

zinc chloride and petroleum (Photos 19-21). Reference to these exhibits

will show clearly that the petroleum addition has undoubtedly reduced the

checking, and in many cases has prevented it entirely.

As has been indicated, most of the zinc petroleum ties now in track

were treated with petroleum after a yard seasoning. This is without

doubt the ideal way to conduct this treatment. This, however, involves

the cost of yard space, and double handling. Recently a series of experi-

ments have been conducted, using a double Rueping treatment, i. e., the

ties are first treated with a 6 to 8 per cent solution of zinc chloride (the

strength depending on the class of wood), using the Rueping process,

leaving the usual one-half pound of zinc chloride per cubic foot. After

the final vacuum, the ties are then given a second Rueping treatment,

using crude petroleum. Photos No. 23, 24 and 25 show pine, oak and gum
ties treated in this manner. The results obtained in these experiments

show excellent distribution of both zinc chloride and petroleum.

The above is presented as information. There are certain operating

difficulties encountered in the experimental work which have not yet been

solved. The Committee hopes to present further data after another

year's work.
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REPORT OF SUB-COMMITTEE ON MARINE PILING
RESEARCH

Hermann von Schrenk, Chairman, Sub-Committee; Wm. G. Atwood, R. S.

Belcher, E. H. Bowser, J. R. W. Davis, Andrew Gibson, J. B. McClain,

J. F. Pinson, H. X. Rodenbaugh.

This Sub-Committee transmits a preliminary and partial report of tlie

work of the Committee on Marine Piling Investigations of the National

Research Council* as information. The report of the Marine Piling

liivesligalions in full will l)e published at a later date as a Bulletin of the

National Research Council.

This Sub-Committee has in accordance with its instructions co-oper-

ated with and assisted the Committee of the Research Council.

The system of test boards described in the 1922 report (page 974.

Proceedings, A.R.E.A., Vol. 24, 1922) was expanded until 302 boards were

in service in continental and insular harbors, and latterly the number has

l)een reduced by the elimination of boards as rapidly as it was thought the

information was complete for a one year's cycle.

In connection with the test board system, numerous specimens of piles

and limber have been sent to the Committee's biologists for examination,

and a number of tests of methods of protection have been made or arc

under way at testing stations maintained by some of the railroads, or

Government departments. It has been found that the test boards did not

always show the presence of borers when the attack was light, but there

seems to be no doubt that a test lx)ard will always show heavy attack.

The use of test boards offers a valuable means of determining wliether a

.Lciven area is infested by marine borers.

The work of the Forest Products Laboratory, Department of .\gri

culture, in the study of creosote and its various fractions, and of oils to

which various substances have becTi added, have continued, but no definite

conclusions can yet be drawn.

The Chemical Warfare Service has made a careful study of poisons,

their effect on marine borers, the possibility of using previously unused

materials for timber impregnation, the ix)ssibility of using poisons success-

fully in the water, and have had a very considerable success in their

Iireliminary work. The report of their operations will soon be available,

;nd further work will be done during the summer of 1924.

It is the opinion of the Committee on Marine Piling Investigations

of the National Research Council, in which this Sub-Committee concurs,

that the problem of harbor construction materials is much broader than

the preservation of timber only, and after consultation with the chairmen

of the Committees on Masonry and Iron and Steel Structures, there have

been included in this report with the results of the biological survey, a

study of the service records of structures built of other materials than

wood, so that engineers may have before them, in one report, all the

901
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available information regarding each harbor or group of harbof s "in which

they may be called on to build structures.

This group of reports includes only harbors in the continental United

States, but reports on other harbors in which these studies have been

carried on will be incorporated in a much more comprehensive report soon

to be issued by the National Research Council.

A study of concrete structures indicates that little can be gained by

a study of such structures less than 10 years old, as deterioration, of well-

built structures does not generally become very noticeable until after that

time, and after the lapse of time it is difficult to get data as to the

materials and construction methods employed. For this reason it has been

thought desirable to include data on a number of recent structures so that

future investigators can have such a record for study when the structures

begin to deteriorate.

It has been considered wise to refer to the various organisms by their

proper names, since these reports will form a basis for further studies by

both scientists and engineers, and while the scientific names are somewhat

confusing to engineers, they are necessary for the scientists. The various

species of borers have different living requirements and different periods

of activity and therefore it would not be desirable to refer to Teredo, and

Bankia, for example, simply as shipworms or pileworms. The report of

this Committee to the 1922 Convention (pages 971-2, Vol. 24, Proceedings,

A.R.E.A. 1922) briefly describes the important genera of borers.

The "associated organisms" found on the blocks indicate to the

biologist something regarding the possibility of the borers living in the

vicinity. It has been found that in almost every case where Balaniis and

Hydroids or Bryosoa appeared together that shipworms were almost cer-

tain to appear. Mytilus also seems to live under much the same conditions

and an engineer finding these animals on structures for which he is respon-

sible should watch carefully for shipworms.

The following glossary briefly describes these animals and plants

:

Balanus is a common and widely distributed genus of barnacle.

Bryozoa is the name applied to a large group (phylum) of peculiar

animals which gro won the surface of submerged rocks or

timbers. Some forms are encrusting, others are branching
and look like variously colored plants. The name means
"moss-animal."

Hydroids are plant-like animals, very similar in appearance to

branching Bryozoa, although not related to them.

Mytilus is the generic name of the common black mussel.

Ostrea is the generic name of the oyster.

Pecten is the generic name of the common scallop.

Saxicava is a genus of bivalves closely related to the familiar
- soft-shell clam. Members of this genus commonly bore in

limestone, coralline rocks and shells of other mollusks.
• Anomia is a genus of bivalves with the upper (right) valve

. rounded, the lower (left) flattened and deeply notched or
perforated for the passage of a byssus which attaches the
organism to a rock, timber or shell.
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Amphipoda are small, laterally compressed crustaceans, of which
the common sand-flea of the beaches afifords a good example.
The borer Chelura belongs to this group.

Isopods are usually small, typically flattened crustaceans, of which
the sow-bug, found in damp places under stones and timbers,

is a familiar example. Limnoria is a member of this group.

This Committee feels that notable progress has been made in the

study of timber preservation against marine borers, and that the informa

tion as to other types of construction will be found useful.

This report is offered as information, and continued co-operation of

this Committee with the Committee on Marine Piling Investigations of

the National Research Council is recommended.

This Committee does not feel that the experimental work has gone

far enough as yet to justify recommendations as to changes in method or

the use of new materials for impregnation, even though the present situa-

tion is not satisfactory.

The test blocks from boards on the Atlantic and Gulf Coasts have

been inspected and studied by W. F. Clapp, who has been furnished labora-

tory facilities by the Museum of Comparative Zoology, Harvard University,

and by the Massachusetts Institute of Technology, and the similar work

for the Pacific Coast and Islands has been done by Dr. R. C. Miller in

the laboratories of the University of California. This work has been

entirely voluntary and the gratitude of all those interested in the problem

is due these two scientists.

The following reports on the various harbors and groups of harbors

were prepared by the Committee on Marine Piling Investigations of the

National Research Council, and references in these reports to the "Com-

mittee" mean the National Research Council's Committee.

MAINE COAST

Description.

The Maine coast is a region of ledges and boulders, very much broken

by numerous bays and rivers, many of which are excellent harbors.

Harbors of importance, either commercially or for refuge, are : Little

River, Machias Bay, Narraguagas Bay, Winter Harbor, Bar Harbor,

Southwest Harbor, Bass Harbor, Castine, Belfast, Camden, Rockport,

Rockland, Port Clyde, Boothbay, Bath and Portland.

The prevailing winds are southwesterly during the summer and

northerly during the winter. At all seasons the heaviest gales are gen-

erally from northeastward or eastward. The ice formation is generally

local, rapidly increasing during calms or light winds when not prevented

by tidal currents.

Lubec is situated on the western side of Lubec Narrows, a narrow

strait connecting it with Mulholland Point. The channel has been dredged

to a width of from 250 to 400 feet and a depth of 12 feet and has
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strong tidal currents, the flood attaining, during Spring tides, a velocity

of 6 knots and the ebb 8 knots per hour.

Cutler, a village on the north side of Little River, is the headquarters

of many small fishing boats. Little River harbor has 12 to 30 feet of

water, is sheltered from all winds and never obstructed by ice.

Crabtree Ledge is on the west side of the entrance to Sullivan

Harbor, a northwest extension of Frenchman Bay.

Fort Point is on the west side at the entrance to Penobscot River.

During extreme winters ice forms solidly across the entrance. The aver-

age range of tide is 10.3 feet.

Portland Harbor is by far the most important harbor on the Maine

coast. The following data are taken from "The Port of Portland, Alainc"

prepared by the Statistical Division, Board of Engineers for Rivers and

Harbors

:

General Description—Portland, Mc., is at the westerly end of

Casco Bay and is the most northerly and easterly large port on the At-

lantic coast of the United States. The harbor is 3% miles from the open

ocean.

The harbor, considered as a whole, is made up of three parts

:

(a) The main or inner harbor, known as Front Harbor, lying south

and east of the peninsula, and having a water front of about 2^ miles:

(b) Fore River, also on the southerly side of the peninsula, ex-

tending westerly from the main harbor (from which it is separated by

Portland Bridge), for about V/s miles:

(c) Back Cove, which lies on the northerly side of the peninsula,

nearly landlocked, approximately circular in form, is about 1 mile in

diameter, having a narrow bottlenecked entrance. It has a water front

of about 1^ miles.

The total water frontage of the harbor, inclusive of South Portland,

is about 8j/^ miles.

The outer harbor of Portland, which is used as a harbor of refuge,

is situated behind the islands of Casco Bay. The main ship channel to

Portland Harbor is the deep-water entrance between Cushing Island on

the east and the main shore at Portland Head on the west. There arc

several other entrances between the islands used by local vessels or those

towing from Portland to different points in Casco Bay and its estuaries.

Tides—The mean range of tide is 8.9 feet, and the spring range

10.2 feet. In 1909 there was a tide of 13.3 feet and tides of 11 feet arc

not uncommon. The effect of strong winds, in combination with the

regular tidal action, may at times cause the water to fall below the

plane of reference of the chart as much as 4.5 feet.

Tidal currents exist principally near the bridges, but their velocity

never exceeds 2 miles per hour. At Portland light vessel the tidal current

is weak, being on an average less than % knot; during October, November

and December there is a southerly set of about J^ knot.

Ice seldom obstructs navigation and when it does it is only for a
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limited period. The channel to the wharves is kept open by steamers

and tugs.

Marine Borers

Past History—Damage done by Limiioria has been reported to have

occurred to the Bear Island Lighthouse Depot Wharf, Northeast Harbor,

Maine, and the Little Island Lighthouse Depot Wharf.
In May, 1923, a wharf at Lubec collapsed. The cause was said to

be the jamming of the ice against the building and lifting it from its

foundation, but an inspection of the pile supports showed that many of

them were badly eaten by Linmoria.

The outer end of one of the Grand Trunk Railway wharves at Port-

land failed in 1922 on account of the destruction of the piles by Limnoria.

The shipworm is also known to be present at Portland, but no con-

siderable damage has been reported.

Committee Investigations—Test boards were installed as shown
in the following table

:

IjOfation
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BM-12—No borers were found. Associated organisms were Balanus,

Mytilus and some Algae.

BM-11—No borers and no associated organisms except some Algae

were found.

BM-9—A few scattered Limnoria appeared on most of the blocks.

One specimen of Teredo (Psiloteredo) dilatata was found in the block

removed May 1st, 1923. Other organisms found were Mytilus, sometimes

in large numbers, Anomia, Saxicava, Zirphaea crispata and a few Balanus.

BM-10—No borers and a few Mytilus and Balanus were found.

Methods of Protection

The piles at the Bear Island Depot Wharf, of the Lighthouse Service,

built in 1890-2, were brush-coated with carbolineum and are reported to

have given satisfactory service.

Piles treated with 16 lb. per cubic foot of creosote were used in

the State Pier at Portland constructed in 1922, but before this time, few

piles along the Maine coast were protected.

Several piles protected by wrapping with J^ inch copper strips were

placed for test under shed No. 1 of the Grand Trunk Railway at Port-

land in 1923.

Substitutes for Timber -^

Concrete—Reports have been received from the Corps of En-

gineers, U.S.A., on four structures located at Portland, the substance

of which is as follows

:

Seawall at Fort Lyon.—This wall, about 450 feet long, is built on

a ledge, and at its lowest point is ^-ft. above M.L.W. This wall was

built in place in 1905 of 1 :3 :6 concrete. The materials were crushed

granite, salt water beach sand, Alpha Portland cement, and fresh water.

In 1916 the wall was reported to be in excellent condition, except

for a length of about 35 feet where it is exposed to severe wave action

during storms and some undercutting was evident. The balance of the

wall, which is protected against wave action to some extent by outlying

ledges, showed no signs of disintegration.

In 1922 it was reported that about 75 feet of this wall which was

repaired in 1917 showed some deterioration, but not sufficient to require

immediate repair.

Revetment at Fort Lyon—This revetment is a slope pavement of

concrete, about 6 inches thick, over a pavement of partly disintegrated

native rock. It is about 140 feet long, and covers the lower slope of a

sand epaulement. Only a few feet of it are covered by water at high

tide. It was constructed in 1908 of 1 :2 J4 :5 concrete, poured in place,

and composed of materials similar to those of the Fort Lyon seawall.

In 1916 it was reported that there was no disintegration. It is now

reported (1922) that this revetment is in first class condition, except in
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a few places at the lower end, where the concrete paving has been

broken off.

Wharf at Fort Williams—The walls from shore to low water line

were built of 1 :2 J4 :5 concrete, poured in place ; below low water, they

were built of precast blocks with same mixture, cured 30 days before

being placed. The concrete was composed of Dexter cement, clean pit

sand, crushed native rock, and fresh water. The wharf was built in 1908.

It extends out from shore to a depth of about 13 feet at mean low water

and is exposed to the full force of easterly and southeasterly storms.

Rocks and ice are hurled against it and are often left upon the deck.

In 1910 cavities began to appear between high and low water, prin-

cipally on the most exposed or easterly face, and on that part which

had been built of mass concrete. This disintegration continued until 1912,

when it had extended to include the blocks on the easterly side. At
this time the worst section formed a belt on the easterly side at and

below high water, with some of the cavities having a maximum depth of

about 6 inches. By 1914 the concrete surfaces on all sides as well as on

the deck showed considerable disintegration, the faces of the blocks

being as bad as the mass concrete.

In 1918 repairs were made by removing disintegrated concrete on

the front and sides of about 3,000 square feet of surface, and placing

a new facing, requiring about 100 cubic yards of concrete.

In 1921 practically the same work of repair had to be done. A con-

siderable amount of the last patching was either disintegrated or so

loosened that it had to be cut out and replaced by new concrete.

Seawall at Fort McKinley—This wall is about 250 feet long and

was built in 1914 of 1 :2 :4 concrete. The materials were like those of

the Fort Lyon seawall, except that the concrete was cyclopean using

native rock of considerable size.

In 1916 it is reported that there was no sign of disintegration but

in 1922 a very slight deterioration was reported. There are also a

few places where the rock on which the wall was built is decomposed

leaving openings under it.

Conclusions

Limnoria are present in practically all harbors on the Maine coast

and the timber supports of important structures, especially those hav-

ing permanent decks or carrying buildings, should be protected. The
service records of concrete structures which could be obtained do not

show that these structures have been very satisfactory in these waters and

long life should not be expected unless the surface is protected from

mechanical and chemical attack.
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PORTSMOUTH, N. H. TO PROVINCETOWN, MASS.*

Description

From Portsmouth south to Cajje Ann the coast line is low and gen-

erally a sandy beach, with the exception of the northern shore of Cape

Ann, which is high and rocky. Between Cape Ann and Plymouth the

coast is rock, boulders and sunken ledges lying near the shore with

deep channels l)ctween. The shores of Cape Cod Bay are generally sandy

with extensive sand shoals extending well out from shore in many places.

Throughout this entire section of the coast line the prevailing winds are

southwesterly during the summer and northerly during the winter. In

severe winters some of the harbors are usually kept open by steamers

and tugs.

Portsmouth Harbor lies i7 miles southwestward of Cape Elizabeth

and about 25 miles northward from Cape Ann, and is formed by the

mouth of the Piscataqua River. Inuring severe winters the water tempera-

ture reaches 28j/^ degrees Fahr., the maximum summer temperature ranging

between 60 and 64 degrees Fahr. There is a variation of from 3 to 4

degrees due to the tide, the temperature rising in winter and falling in

summer with the incoming tide. The mean tidal range is approximately 8

feet; during spring tides, 9.3 feet. Tidal currents are of high velocity,

reaching at times 6 knots, due to the large tidal area of Great Bay up the

river. Very little fresh water in comparison with the tidal volume reaches

the harbor. The salinity of the har))or water is therefore practically

that of the ocean. The water is very clear containing little sewage or

manufacturing wastes and with the exception of a portion of the U.S.

Navy Yard shore line, practically no oil pollution. At the latter point

there is a thick coating of oil deposit on the quay walls and piles from

near the high water mark to 3 or 4 feet below.

Newburyport Harbor is located on the Merrimack River, about 3

miles from its mouth. There is a shifting bar at the entrance with

10 to 13 feet of water over it, and a channel depth to the harbor which

will accommodate vessels of 17 feet draught at high water.

Beverly Harbor lies north of Salem Neck at the west end of Salem

outer harbor and is formed by the confluence of Danvers River, Beverly

Creek and North River. The channel has Ijeen dredged to a depth of 18

feet and 200 to 300 feet width.

Provincetown Harbor is formed by a turn in the northern end

of the hook of Cape Cod and has a diameter of about 2 miles. The

depth at the entrance and in the harbor is ample for vessels of deep

draught. The principal wharves are the steamboat and railroad wharf

and a fish and cold storage wharf. At mean low water the depths at

the outer ends of these twci are 8 and 7 feet respectively.

See separate report for Boston, Mass.
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Marine Borers

Past History—Limnor'm are present generally throughout this

territory. The wooden stocks of some old anchors taken from the bottom

of the Piscataqua river about 17 years ago were found to be practically

destroyed by Lvnnoria. The depth at this point was 40 feet. While re-

pairing the old bridge at the Navy Yard at Portsmouth in 1912, many
of the piles which had been in place 25 to 30 years were found to have

been eaten off at the mud line and a recent inspection shows that some

of those which were allowed to remain are completely eaten ofif up to

about extreme low water, whereas replacement piles which were driven

about 17 years ago are still in good condition. Some damage by ship-

worms has also been reported.

Committee Investigations—Test boards were installed as shown
in the following table

:

Location

Portsmouth—B. & M. Bridge No. 70.

.

Portsmouth—Henderson's Point

Xewburyport—B. & M. Bridge No. 50

Beverly—B. & M. Bridge No. 32

Revere—2.1 miles north of B. & M.
Bridge No. U

I'rovincetown—R. R. Wharf

Symbol

BM-8.

.

YD-107.

BM-7...

BM-6

BM-5...
NH-2.

Date Installed

July 7, 1922

January 2, 1923

.

July 6, 1922

July 6, 1922

July 22, 1922

June 2, 1922.

Installed By

B. & M. R. R.

Navy

B. &M. R. R.

B. & M. R. R.

N. Y. N.H.&H. R.R

Bottom of

Board to
Mud Line
(Feet)

*0.0

t3.0
27.0
*0.0

t2.0
0.0

t2.0

•0.0

1.0

Bottom of

Board to
M. L. W.
(Feet)

22.0
19.0
8.0
17.5
14.5
14.0
12.0

3.0
4.0

'Board in horizontal position.

tBoards changed to vertical position on the following dates: Jan. 2, Portsmouth; Jan. 11, Newburyport and Beverly.

The results of the inspection of test blocks from these l)oards were

as follows

:

BM-8—The first Liniiwria appeared July 7, 1922, and they continued

to appear on many of the blocks though few in number. The associated

organisms were Ano>iiia, Mytilus, Balamis and Bryocoa (Lepralia), the

two latter indicating the possibility of shipworm attack appearing in

1923 but not in 1922.

YD-107—No life whatever appeared until June 18, when a few

Balanns and Algae were found. Later a few Saxicava and Mytilus ap-

peared but no borers were found in the blocks.

Specimens of timber from several of the structures at the Navy
Yard showed considerable Liinnoria action and some teredo attack. The

largest Teredo navalis found on the Atlantic Coast was in one of these

timbers.

BM-7—Only one test block of the 25 examined showed any life and

this one had two Limnoria, a few Mytilus, Saxicava and a little Algae.

BM-6

—

Limnoria were found on many of the blocks but seldom

exceeding 30 in number. Associated organisms were Aiioinia, Mytilus,
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Pecten, Ostracoda, Foraminifera and Bryozoa (Lepralia).

BM-5—A very few Limnoria appeared on a few blocks. Associated

organisms were Balanus with a little Algae,

NH-2—The Limnoria attack was heavy and some Sphaeroma ap-

peared. Teredo navalis numbering from two or three to 20 were found

in many but not all blocks. The largest animal measured was about 5

inches in length. One specimen of Teredo dilatata about 10 inches in

length was also found.

Associated organisms were Mytilus, Bryozoa, Foraminifera, Pecten,

Algae and a few specimens of Limacina balea.

In addition to the test blocks several specimens of piles, both oak

and chestnut were examined. They were practically destroyed but had been

in service from 10 to 18 years.

Methods of Protection

Very few structures have been protected against borer attack though

the practice of driving piles with the bark in place has been quite general.

There are few definite records as to the life of structures in any of

these harbors but it is thought that unprotected pine will last from 15

to 20 years and oak slightly more at Portsmouth and perhaps half this

length of time at Provincetown.

Substitutes for Timber

Concrete—The only concrete structure reported by the Navy is

the arched quay wall under the coaling plant of the U.S. Navy Yard

at Portsmouth, built in 1902 and 1903. It is 233 feet long and consists

of 6 concrete arches resting on 7 piers, which in turn rest on ledge rock.

The facing edge of the intrados and the coping is granite. The stone fill

back of the wall arches is held by a timber crib up to about the low water

line with a concrete curtain wall above this level.

It is exposed to salt water and spray and to moderate wave action

and abrasions. The climatic influences and atmospheric conditions are

severe.

The piers (9 ft. by 23 ft. at the top) were built by depositing con-

crete under salt water from a bottom dump bucket in a wooden form

from which the water was not excluded. The form having been placed

on the ledge was first made tight around the lower edge by concrete

in bags.

Atlas and Phoenix brands of Portland cement. Plum Island sand,

and broken trap rock from the Navy Yard were used in the proportions

of 1 :2 :4, below and 1 :3 :6 above high water, the gauging water partly

fresh and partly salt, the consistency "mushy." There are steel I-beams

across the arches and short steel I-beams where the columns of the

coaling plant rest. There were tie rods to take the thrust of the arch

until the adjacent quay wall should be built.

The piers were examined by a diver in 1920 and were reported to

be in generally good condition. The present condition of the arches is
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poor to fair. There are a number of eroded areas on the intrados, the

worst being about 15 inches deep and at the rear of the arches, im-

mediately above the piers, there are 3 badly eroded places. The curtain

wall is badly eroded, in one place clear through. The face has a number

of eroded places, in some cases as much as 12 inches deep, but not of

great surface area.

A concrete monolith at Sandy Bay Breakwater, Cape Ann, is reported

by the Army as follows

:

A 90-ton concrete monolith in the Sandy Bay breakwater, with its

base about 4 feet above mean high water, and its top 4^ feet higher, was

built in place in 1910. The concrete was made in the proportion of 1 :2

J/^ :5 of Atlas cement, salt water sand, crushed granite, and sea water.

The exposure to wave action is severe.

Pitting on the surfaces of the concrete was noticeable within a year

after it was'*f)oured, and up to 1916, the year of the last report, the de-

terioration had been progressive.

Conclusions

Except at Portsmouth and Provincetown the tests do not show

attacks of much importance and at Portsmouth they are not heavy. It

would seem that protection for wooden piles used for important struc-

tures in either of these harbors would be an economy. It does not seem

so necessary in the small harbors in which the tests are made except for

structures where long life is important.

Concrete structures on which reports are quoted, or on which the

construction data is incomplete and are therefore not included, do not

seem to have generally given satisfactory service in salt water on account

of the combined attack of waves, sulphates and ice.
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BOSTON HARBOR

Description of Harbor

The following description of Boston Harbor is taken from a re-

port, "The Port of Boston, Mass.," prepared by the Board of Engineers

for Rivers and Harbors, War Department, in cooperation with the

Bureau of Research, U.S. Shipping Board

:

General Description—Boston is situated on Massachusetts Bay,

and is one of the most important ports of the United States, considered

both from the standpoint of its facilities and the extent and value of

its commerce. The harbor includes all the tidewater lying within a line

from Point Allerton to Point Shirley, comprising an area of about 47

square miles, exclusive of the islands. The entrance between these two

points is about 4^ miles wide and the distance from the Point Allerton-

Point Shirley line to the Charlestown Navy Yard, via the 35-7oot channel

is about 7j4 miles.

The City of Boston includes within its limits East Boston, Charles-

town, South Boston, Roxbury, Dorchester, and Neponset. East Boston

is on the northeastern side of the harbor, and is separated from Boston

proper and Charlestown by the main ship channel, and from Chelsea by

Chelsea Creek. South Boston fronts on the bay and the lower part of

the main ship channel, and is separated from Boston by the Fort Point

Channel. Charlestown fronts on the main ship channel at its upper end

and on Mystic River and Charles River, and is separated from Boston

proper by the latter stream.

The Outer Harbor—Boston Harbor and approaches have a very

broken rocky bottom. President Roads is a deep water anchorage area

between Deer Island and Long Island at the entrance to the outer harbor,

and is the common point to which all important channels of the outer

harbor converge.

There are three main channels of entrance from the sea to President

Roads, with depths respectively of 35 ft., 30 ft. and 27 ft. and widths

of 1,500 ft, 1,200 ft. and 1,000 ft. There are also five minor channels

with depths of from 8 ft to 18 ft.

The Inner Harbor—The main ship channel with a depth of 35 ft.

and a width of 1,200 ft. extends from President Roads to the upper end

of the Navy Yard at Charlestown and with a $omewhat less depth to the

bridges across the Charles and Mystic Rivers and Chelsea Creek.

Charles River the approach to Cambridge and Watertown lias a

depth of 21 ft. between the bridge and dam, a distance of about ^ mile.

Above the dam the water is practically fresh.

The Mystic River leading to Medford and Maiden has a depth of

30 ft. and a channel width part 500 and part 600 ft. to a point about

}i mile below the second bridge; above this point the depth is about 6 ft.
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Chelsea Creek from the lower bridge to the Chelsea Street Bridge

has a depth of 25 ft. and a width of ISO ft.

There are a number of short channels tributary to the Mystic River

and Chelsea Creek which have been dredged to depths of from 23 ft.

to 28 ft. with varying widths.

Tides—The mean range of tides is 9 ft. at Boston Lighthousc

and 9.6 ft. at Charlestown Navy Yard, in Chelsea Creek, and in Fort

Point Channel. The extreme range is about 4 ft. greater.

Tidal Currents—For some distance northwestward of Cape Cod
the tidal currents have a slight set southward into Cape Cod Bay on

the flood and eastward out of the bay on the ebb. Along the northern

shore of Massachusetts Bay the flood sets in a general westerly or north-

westerly direction and the ebb in a southerly or southeasterly direction.

The velocity of the currents is influenced greatly by the force and di-

rection of the wind. Off the entrance to Boston Harbor the flood sets

westward and the ebb eastward, increasing slightly in velocity as the

entrance is approached.

The tidal current at Boston Light Vessel is small, averaging about

one-fourth knot at the time of strength. Its greatest velocity observed

during three months in autumn was less than 1 knot.

The maximum velocity of the tidal currents in the various harbor

channels varies from Y2 Xo 2 knots except in the Nantasket Gut where it

reaches 5 knots.

The mean annual precipitation is 43.38 in., distributed evenly through-

out the year. Prevailing winds are southwesterly during the summer and

northerly during the winter—the heaviest gales being always from east or

north eastward. In severe winters the greatest part of the harbor is

frozen over, the channels being kept open by towboats and steamers. All

sewage is emptied into the ocean at ebb tide, none entering the harbor.

The temperature of the atmosphere ranges between -14 and 104 degrees

Fahrenheit, the annual mean being 49.4 degrees.

Marine Borers

Past History—Shipworms have been found in waterfront struc-

tures of Boston Harbor to a limited extent. The probability of serious

damage in a short period of time is thought to be remote. Limnoria are

active at times and have been known to so weaken structures as to

require a considerable amount of replacement work, as was the case

with Pier 5, Charlestown Navy Yard, where in 1913 it was found that

over 100 piles had been eaten away at the mud line. All of the piles at-

tacked were spruce—pine and oak remaining uninjured.
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Committee Investigation—Standard test boards were installed as

follows:

Location

South Boston Coal Dock
Drawbridge No. 2—Millers River. . .

.

Wharf No. 46
Drawbridge No. 6—Charles River.

.

Drawbridge No. 7

Army Base
Lovells Island
Hog Island
Cunard Pier No. 3—East Boston
Bridge No. G. S. 743—Chelsea Creek .

Boston Navy Yard
Destroyer Base—Squantum
Fort Point Channel

Symbol

NH-1 . .

.

BM-1...
BM-2...
BM-3...
BM-4...
A-27
A-28....
A-29
BA-1...
BA-2...
YD-lOo.
YD-106.
ASR-1..

Department
Maintaining

N.Y. N.H.&H. R.R.
B. &M. R. R
B.&M.R.R
B.&M. R. R
B.&M.R.R
Army
Army
Army
B.& A. R. R
B.& A. R. R
Navy
Navy
American Sugar Refin-

ing Co

Date Installed

June 1, 1922
July 1, 1922
July 1, 1922
July 1, 1922
July 1, 1922
September 9, 1922.

Septembers, 1922.

Septembers, 1922.

October 14, 1922 .

.

October 14, 1922 .

.

October 15, 1922 .

.

October 15, 1922 .

.

February 15, 1923.

Bottom of

Board to
Mud Line
(Feet)

0.0
0.3
0.3
0.3
0.4
0.4
0.5
0.5
2.0
2.0
1.3

0.0

Bottom of

Board to
M. L. W.
(Feet)

12.0

t2.0
*5.4

tl3.0
t6.2
26.4
8.7
11.6
24.5
28.0
26.8
12.0

*Board in horizontal position.

fBoard changed from horizontal to vertical position December 15, 1922.

The results of the inspection of text blocks from these boards were as

follows

:

NH-1—The Limnoria attack on these blocks was fairly heavy, the

blocks being destroyed to a depth of about Y^-'inoh in a year. Many of

the blocks had a heavy deposit of mud but Mytilus and Algae as well

as Balanus and Bryosoa appeared on many blocks. In spite of the pres-

ence of the two latter no signs of shipworms were found.

BM-1—Two Limnoria and one small Balanus were the only organisms

which appeared on the blocks during the 13 months during which the

board was immersed.

BM-2—A few Limnoria appeared on five or six of the blocks but no

other life.

BM-3

—

Limnoria appeared on nearly all blocks, there being several

hundred on each face of some blocks. The destruction exceeded ^-inch

in the 13 months in which the board was in service. No other organisms

appeared.

BM-^1—No borers were found and there was a considerable deposit

of mud on all the blocks. The accompanying organisms found were

Mytilus, Pelecypods with some Balanus and Bryosoa.

A-27—A few Limnoria were found on one block. Otherwise no life

appeared.

A-28—A few Limnoria were found in some blocks. Accompanying

organisms were a few Mytilus, a little Algae and a few Balanus and

Bryosoa (Lepralia).

A-29—A comparatively small number of Limnoria never exceeding

100 were found on most of the blocks. The accompanying organisms were

a few Balanus and Bryosoa (Lepralia and Bugula).

BA-1—A few Limnoria, never more than 50, were found in some
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blocks with occasionally a few Mytilus representing the accompanying

organisms.

BA-2—A very few Limnoria and a rather heavy growth of Tubularia

appeared on a few blocks in the summer of 1923.

YD-105—Only a few Limnoria were found until the late summer of

1923 when the blocks were destroyed to a depth of ^-inch Nudibranchs

of the genus Aeolis which were found indicate that the degree of pollu-

tion is probably not sufficient to explain the absence of shipworms in

numbers.

A piece of 8 in. by 8 in. timber taken from a flume which carries the

circulating water return from the condenser plant was examined. The

flume has been in service between 20 and 30 years and the water tempera-

ture varies between 50° Fahr. and 70° F. The specimen which was typical

of the structure was destroyed by Limnoria for about half its depth, while

the timber in the top of the flume was in excellent condition.

Another specimen taken from the outer end of the shipbuilding ways

between Piers 6 and 7 showed a severe Limnoria attack. This specimen

also contained one shipworm burrow of rather recent date, about 9 in.

long. Both ends of the tube had been eaten away by Limnoria.

YD-106—A very few Limnoria accompanied by a few Balanus and

Bryosoa were found on the blocks removed late in the summer of 1923.

ASR-1—No life of any kind appeared during the 6 months that this

board was in service.

Salinity and temperature observations made by the Boston & Albany

Railroad at Cunard Pier No. 3 at East Boston and at Bridge G J 743,

Chelsea, are shown in Figs. 1 and 2, respectively, and observations of

salinity, temperature, oxygen content and hydrogen-ion concentration

made by the American Sugar Refining Co. are shown in Fig. 3.

Methods of Protection

Protection of timber exposed to marine borers has never been con-

sidered necessary, although there are some creosoted piles in service.

Substitutes for Timber

Concrete—The following records of concrete structures are taken

from a special report on structures belonging to the Navy Department at

the Charleston Navy Yard

:

Pier 1 is approximately 400 by 150 ft. and consists of a face wall made
up of concrete arches 24 ft. wide and 40 ft. span. The piers supporting

the arches are approximately 12 ft. by 38 ft. and extend 30 ft. below

M.L.W., where they rest on a pile foundation. Reinforced concrete

curtain walls were constructed on the inside of the arches extending from

the extrados of the arch to the surface of the riprap filling, these curtain

walls, together with the arch piers, forming a retaining wall to confine

the filling material which forms the central portion of the pier.

The pier was built in two sections, the outboard in 1902 and the in-

board (consisting of 4 arches and piers) in 1903.
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The principal repairs on this pier have been made as follows :

1907—Reinforced concrete curtain walls were reinforced by a

close row of wood piling.

1911—Five concrete arches in outboard section were repaired by
reinforced concrete girders and 24-in. I-beams and a mass
concrete retaining wall was built behind a part of the orig-

inal wall.

1919—Faces of piers and arches repaired by the use of Gunite
(Dewey Cement Gun Company method). This contract

was abrogated because in the work of cutting away poor
portions of the concrete the deterioration was found to

extend much deeper than originally expected, requirmg
such large masses of new^ concrete to replace the old that

it was deemed inadvisable to complete the work by the

Cement Gun method. A granite facing was built for re-

placement of the deeply eroded section.

The concrete used in the original construction was a 1 :2 :4 mixture,

Lehigh and Alpha brands of cement being used on the outboard and

Catskill on the inboard ends; the aggregate was screened gravel and a

good quality of sand. Below M.L.W. the concrete was deposited within

well constructed plank forms by means of a metal tremie, a dry mixture

without water being used, the tremie being well charged before discharg-

ing and frequently moved.

This pier is exposed at times on the end to a one to two mile per

hour current, and also tq slight wave action. It is exposed to abrasion

from floating debris and considerable ice during the winter months. Much
of the damage is undoubtedly due to ice and frost; some damage is also

attributed to vessels lying alongside the pier.

All concrete structures at the Navy Yard are exposed to a range of

temperature from about 90^" Fahr. in the summer to a normal minimum

of 0° Fahr. in the winter, with freezing conditions almost daily during. the

three winter months.

Pier No. 1 is at present in poor condition and extensive repairs may

be necessary.

Quay Wall, West Ixboard Side Pier No. 1—This is a reinforced

concrete wall approximately 700 ft. long, 45 ft. high (32 ft. 5 in. below

M.L.W.) and 3 ft. thick. The wall is backed by a heavy timber crib filled

with rock. The lateral crib timbers are notched and extend into the

wall. The reinforcement consists of heavy galvanized triangular mesh

expanded metal and is placed near the face of the wall.

The wall was built in 1900 by the Fitchburg Railroad and repaired

in 1915 by the Boston & Maine Railroad, lessee. (The agreement between

the Fitchburg Railroad Company and the United States being that any

repairs to the wall should be made by the railroad company.)

The concrete above M.L.W. was 1 :3 :6 mixture, below M.L.W. 1 :2 :3

mixture, gravel being used for the aggregate.

In that portion of the wall below M.L.W. concrete was deposited

by the use of bottom dump buckets, the concrete flowing through the

meshes of the expanded metal to form the face. The forms of heavy
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matched timber were bulkheaded into sections, but are reported not to

have been tight, and much difficulty was reported in depositing concrete

and in the maintenance of the reinforcement in proper position; a rather

dry mixture was used above M.L.W. This wall at present shows con-

siderable deterioration both above and below mean high water.

There is at present along the entire water front at this station a

large accumulation of fuel oil, which forms a permanent coatmg on all

structures between the range of extreme high and low tides.

HiNGHAM Ammunition Depot—The concrete pier forming a dock

at the Hingham Naval Ammunition Depot for all vessels having business

with this station, is "U" shape, 13 ft. in height and built on a timber plat-

form (Elev. 102.3 ft.) with pile supports. The pier, built in 1910, is situ-

ated on the Weymouth Back River, a salt tidal stream discharging a con-

siderable quantity of fresh water. The river freezes over in the winter

months, and there is heavy ice in the dock and on the surrounding walls.

The amount of chemical waste, etc., that is discharged by this river is

small. There is a maximum current in the river of from 4 to 5 miles

per hour.

Timber Work—The timber platform and piles are in apparently

good condition, no signs of any deterioration being noticeable except in

the tops of some of the fender piles along the dock walls, which arc

decayed.

Easterly Dock Wall—The easterly wall is in good condition, show-

ing only at isolated points any signs of scaling on the lace of the wall.

Southerly Dock Wall—This wall shows deterioration of the con-

crete in practically its entire length (76 ft.) and for a vertical distance of

4 ft 6 in., which is the distance between the limber platform and the 8-in.

waling pieces between the> fender piles.

The depth of this deterioration is from 2 in. to 1 ft. Above and in

close proximity to the wales are several isolated spots having a total area

of 40 sq. ft. where the concrete has scaled off from 3 in. to 6 in. in depth,

on the entire face there is a scale of from 1 in. to 2 in. in thickness that

is loose in many places. The back of this wall has an area of 10 sq. ft.

where the concrete has been eroded 4 in. to 6 in. There is a crack ex-

tending completely through this wall at approximately 30 ft. from the

westerly end.

Westerly Dock Wall—This wall shows a deterioration of con-

crete along its entire length (100 ft.) below the waling pieces from 3 in.

to 1 ft. in depth. Above the waling pieces are a number of spots having

a total area of 70 sq. ft. where the concrete has scaled ofif from 2 in. to

6 in. in depth. There are three cracks extending entirely through this

wall about 30 ft. apart. The back of this wall shows erosion in several

places, with a total area of 30 sq. ft. and from 2 in. to 10 in. in depth.

Much of the wall shows signs of scaling.

North End Wall—The concrete for its entire length (14 ft., 6 in.)

and for an average height of 7 ft. is eroded from 1 ft. to 2 ft. in depth.
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Westerly Return Wall— {Zl ft. long and 6 ft. high). The concrete

is badly eroded over an area of 90 to 100 sq. ft. from 6 in. to 1 ft. back

from the face of the wall.

The easterly dock wall mentioned above was repaired with gunite in

1918 by the Dewey Cement Gun Co. and the other defective walls were

repaired in the same year with the steam atomizer process by the Harold

F. Brown Co. In 1923 all walls except the easterly one again needed

repairs.

Two structm-es, the seawalls at Fort Heath and Fort Warre.,, are

reported by the Army as follows :

Se.wv.all at Fort Heath—This wall was built in 1910 and 1911 to

hold the toe of the granite slope pavement which protects the foot of the

bluflf at this place. It was founded at the mean high water line on

hardpan, into which it extended about 3 ft., was some 600 ft. long, 3 ft.

high, and 2^:^ ft. thick. It w as constructed of 1 :2 :4 concrete, hand
mixed, and poured continuously in sections about 8 feet long. The
materials were Alpha cement, pit sand, crushed trap rock, and salt

water. About half of the wall was built with stones from the beach

set in the face. It was exposed to the severe storms from the east

and northeast, sweeping over a beach covered with stones of all sizes.

In 1912 it was reported that most of the sections into which the

wall was divided by vertical construction joints showed some pitting

but in the majority, no real injury had resulted.

In 1916 it was reported that out of the more than 40 sections,

7 were broken and Morn down to the level of the shore, and a

number of others were badly pitted at about the line of high water.

In 1923 all but a few of the sections have been broken and worn

down to the grade of the beach, and all those standing are badly

broken and eroded on the face.

Seawall at Fort Warren—In 1918 a concrete seawall was built at

Fort Warren, as well as concrete foundation backing, and paving for

a granite seawall. The wall is about 140 ft. long, 7 ft. high, including

its foundation, and averages 3 ft. thick. Above the foundation, the

wall was built in alternate sections 10 ft. in length with a recess in

the end of each section, the 10 feet spaces between sections being

filled in afterwards. All sections were monolithic.

The wall and paving were 1 :2 :4 concrete made of cement to

pass specifications of the Bureau of Standards, salt water sand, salt

water gravel and salt mixing water. The wall was founded on earth about

1 foot above mean high water, and granite riprap placed in front of

it. The exposure to wave action is very slight.

On a recent inspection, no evidence of deterioration was seen in

the concrete wall or paving.

The construction records of the Boston Army Supply Base are

as follows

:
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Construction authorized April 7, 1918.

Construction contract awarded April 9, 1918.

Construction work started April 10, 1918.

Construction work completed June 5, 1919.

Wharf—The wharf is 5,473 ft. long.

General type of substructure construction.

Wood piling cut ofif at mean liigh water, bearing girder and beam

construction of reinforced concrete with reinforced concrete floor slab.

22,857 wood piles for most part hard southern pine with no protection.

Wharf Sheds—1,638 ft. by 100 ft. carried on 16,000 wood piles.

Pier Sheds—Each building 924 ft. by 100 ft. carried on wood piling.

The longitudinal walls adjacent to the water in the north and south sides

of structure are carried partly on precast concrete sheet piles and partly

on Raymond piles driven just inside sheet piling.

1,115 feet concrete sheet piling.

6,288 Raymond concrete piles.

4,196 wood piles.

Specification for concrete calls for a 1:2:4 mixture. Amount of

cover over reinforcing steel is shown on plans as 2 in. from perimeter of

steel both in bottom and sides of beams and on bottom of slabs, and it is

presumed that this was actually followed in construction. The main store-

house rests on concrete columns.

Totals—Wood Piles, 43,053.

Concrete Sheet Piles, 1,115 ft.

Concrete Raymond Piles, 6,288.

A report on the condition of these structures made in 1923 is as fol-

lows : "A careful inspection of the concrete piling and girders of this Base

was made, and the following report is submitted. The concrete piles are in

excellent condition with the exception of a few under the North Pier shed

which are slightly streaked with rust. The outside concrete girders next

to the cap-log on the dock at the North and South Pier sheds showed rust

streaks from two to nine feet long in several places. In many of the girders

the reinforcement rods are exposed for six feet. The outside girders

of the wharf shed are in better condition than those of the pier sheds,

but there are signs of rust streaks and the rods are visible in places.

From an examination of the girders in the vicinity of the exposed rods,

• it would appear that the reinforcing had a one inch cover. In a few

places on the bottom of these girders, the rods were on the surface of

the concrete, and apparently did not have a cover. The conditions

herein described were found above high water, although the girders

are exposed to the water from time to time in heavy weather, and when

the tide is unusually high. The most of the interior girders are still

covered by the wooden forms used in construction, but in the places

that are exposed the girders are apparently in excellent condition,

with no sign of rust streaks appearing, and all of the rods well

covered."
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Conclusions

Practically all concrete structures reported show deterioration and

most of them severe damage and while in the light of present knowledge

of concrete construction improvements in the quality of concrete could

undoubtedly be made, it seems very questionable whether Portland

cement concrete without mechanical protection such as granite facing,

and a binding medium which will better resist chemical attack can

be expected to give long life.

Limnoria attack, while not heavy at any point, will cause destruction

in time. Results obtained from test block inspection do not indicate the

probability of serious damage by shipworms, though these animals are

present in the harbor.
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BUZZARDS AND NARRAGANSETT BAYS

Description

The shore line of both Buzzards and Narragansett Bays is bold

and generally rocky, with stretches of sand beach. The prevailing

winds are northwesterly in winter and southwesterly and southerly in

summer, but are subject however to many variations at all seasons. In

winter drift ice is usually to be found. In 1908 the temperature of the

water at Woods Hole ranged from 30° Fahr. in February to 70° Fahr. in

July and August. The water of Buzzards Bay in the vicinity of the Cape

Cod Canal was slightly warmer, the temperature reaching 71 3^° Fahr.

in August.

Buzzards Bay is the approach to New Bedford Harbor and to the

entrance of Cape Cod Canal. The mean rise and fall of tides is 4 ft.

Woods Hole is a narrow passage leading between numerous rocky

shoals from Vineyard Sound to Buzzards Bay between the mainland

and Nonamesset Island.

The Cape Cod Canal which connects Buzzards Bay with Cape Cod

Bay is, including the approach channel, llj/a miles in length, and has a

least depth of 22 ft. The bottom width varies from 100 to 300 ft. The

average velocity of the current at midstream is 3.6 knots. The canal has

never been closed by ice but the Buzzards Bay approach has been.

New Bedford Harbor is located on the northwestern side of Buzzards

Bay. The approach from the bay and the entrance to the harbor are

obstructed by ledges and shoals. A channel 300 ft. wide has been dredged

to a depth of 25 ft.

The entrance to Narragansett Bay is between Brenton Point, the

southwestern point of Rhode Island on the east and Point Judith Neck

on the west. The bay is approximately 16 miles in length from the

entrance to its northern extremity at the mouth of the Providence River.

The greatest observed velocity of the tidal current 1 :3 knots per hour and

the mean rise and fall of tide is 3.5 ft- at the entrance and 4.7 ft. at

Providence.

Newport Harbor is located on the eastern side of the Eastern

Passage of Narragansett Bay about 35^ miles above the entrance to the

Bay, and is divided by Goat Island into an inner and outer harbor. The

outer harbor is on the western side of Goat Island, between Rose Island

on the north and Fort Adams on the south. The depths range from 40

to 60 ft. The inner harbor is on the eastern side of Goat Island and

extends along the waterfront of the city of Newport. The northern

portion has been dredged to a depth of 18 feet, and the southern portion

to a depth 13 feet.

Fall River is at the head of Mt. Hope Bay at the mouth of Taunton

River. The depth at the wharves ranges from 10 to 25 ft.

Warren, about 2^ miles above the mouth of the Warren River, has a

channel of 10 feet minimum depth leading up to it.
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Providence River is the approach to the Port of Providence located

about 7 miles from its moutli. The approach channel has a depth of

30 ft. and the harbor area is being dredged to that depth. At Providence

below the bridges the wharves have depths ranging from 10 to 30 ft.

Tidal currents are not strong and generally follow the direction of the

channel. In severe winters the river is closed to navigation for short

periods.

Marine Borers

Past History—Both shipworms and Limnoria are present through-

out this territory. The Lighthouse service has experienced considerable

trouble with attacks by borers on their dolphins and buoys in Buzzards

Bay and their wharf at Woods Hole. The dolphin piles specifically

reported were of creosoted white oak (no record of treatment) and were

completely destroyed in two years. Creosoted cedar spar buoys are said

to last only three years, and treated oak piles in the wharf at Woods
Hole five years. Heavy damage by marine borers has occurred in the

past to waterfront structures at Fall River. In other parts of this

territory unprotected timber is estimated to last 6 to 10 years although

there are some wharves of record which have stood 20 years without

renewal of piling.

Committee Investigations—The test boards installed are shown
in the following table

:

Location

Woods Hole—Bureau of Fisheries Wharf

Buzzards Bay entrance to Cape Cod
Canal (Dolphin No. 164)

New Bedford—Duffs Coal Wharf
New Bedford—Fort Rodman
Newport—Long Wharf
Newport Government Landing
Newport—Constellation Dock
Newport—Gould Island Wharf
Newport—Melville Coaling Pier
Fall River—New England Steamship
Co. Pier

Fall River—Slades Ferry Bridge
Warren—Intake Pier
Providence—India Pt
Dutch Island Harbor
Fishers Island—Fort Wright Q. M.
Dock

Mystic (Mystic River)—Bridge No. 912
New London (Shaws Cove)—Bridge
No. 60.41

New London—Central Coal Co. Pocket

New London—Submarine Base

Allyns Point (Thames River)—N. Y.
N. H. & H. R. R. Coaling Wharf. .

.

Plum Island—Fort Terry Wharf
Greenport—Texas Oil Co. Dock
Guilford (West River)-Bridge No. lC-19
New Haven—Digger Dock
New Haven—Bell Dock
New Haven (West River)— Bridge
No.S9.S2

Devon—Housatonic River
Bridgeport—Poquonock River
Wesport—Saugatuck River
South Norwalk—Norwalk River
Davids Island (Fort Slocum)—Q. M.
Wharf

Svnibol

A-30... .

CC-1...
A-31....
A-32....
NH-3 . .

YD- 1 04
YD-103
YD-102
YD-101

NH-IS..
NH-8...
NH-7..
NH-9..
A-33....

4

NH-5. .

NH-4.',
5

112

NH-G..
3

2

NH-15.
NH-16.
6

NH-17.
NH-11.
NH-12.
NH-14.
NH-13.

S

Department
^Maintaining

Bureau of Fisheries ...

(Dept. of Commerc?)

Cape Cod Canal
Army
Army
N.Y.N.H. &H. R.R
Navy
Navy
Navy
Navy

N.Y.N.H.&H. R.R
N. Y.N.H.&H. R.R
N.Y.N.H.&H. R.R
N.Y.N.H.&H. R.R
Army

Army
N.Y.N.H.&H. R.R

N.Y.N.H.&H. R.R
Army

Navy

N.Y.N.H.&H. R.R
Army
Army
N.Y.N.H.&H. R.R
N.Y.N.H.&H. R.R
.\rmy

N.Y.N.H.&H. R.R
N.Y.N.H.&H. R.R
N.Y.N.H.&H. R.R
N.Y.N.H.&H. R.R
N.Y.N.H.&H, R.R

Army

Date Installed

October 2, 1922

.

June 1, 1923
October 14. 1922..
October 14, 1922..
June 1, 1922
October 15, 1922 .

.

October 15, 1922..
October 15, 1922..

November 1, 1922

August 1, 1923....
June 1, 1S22
June 1, 1922
Juno 1, 1922
October 14, 1922..

July 2, 1922
June 1, 1922

Junel, 1922
June 3, 1922

June 1, 1923

Junel, 1922
July 2, 1922
July 2, 1922
June 1, 1922
June 5, 1922
July 4, 1922

Junes, 1922
June 1, 1922
Junel, 1922
Junel, 1922
Junel, 1922

May 18, 1923

Bottom of

Board to
Mud Line
(Feet)

2.5

1.0
0.5
0.5
0.0
2.0
1.0
2.0
0.0

2.0
0.5
0.0
0.3
0.5

1.0

0.0

0.0
1.0

1.0

0.0
1.0

1.0
0.0
0.0
0.0

0.0
0.6
0.7
0.2
0.5

1.0

Bottom of

Board to
M. L. W.
(Feet)

9.2

15.0
17.5
7.2
10.0
7.0
8.0
12.0
7.1

18.0
20.0
*0.1

23.7
9.6

9.0

10.2
13.0

Pier A, 18.0
Pier E, 21.5
Pi<?r G. 15.5
PierK, 7.5

4.5
12.0
13.0
9.5
4.0
1.0

5.3
10.0
15.0
7.0
6.5

13.0

*Bo£^rd in liorizontal position.
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The inspection of test blocks and specimens gave the following

results :

A-30—This board was immersed too late for the 1922 season of

activity and consequently no shipworms were found until block 20 was

removed August 1, 1923, in which two specimens of Teredo navalis

appeared. Block 22 contained 1, block 23, 30 and 24 removed October

1, 40 specimens of Teredo navalis. Limnoria action was of medium

intensity. Associated organisms were Balaniis, Bryozoa and Algae.

CC-1—4 specimens of Teredo navalis ranging in length from 5 to

20 mm, were found in block 3 removed September 1, 1923, and 100±

with lengths from 1 in. to 2 in. mm were found in block 4, removed

October 4. None appeared in the monthly (center) blocks. No Limnoria

action was in evidence. Associated organisms were Balanus and Bryosoa.

A-31—20 blocks from this location were examined and while the

appearance of Balanus and Bryozoa indicated favorable conditions for

shipworms none were found. Limnoria attack was severe.

A-32—No life of any kind appeared on the first 14 blocks. A few

Balanus were found on block IS, removed June 1, 1923, which increased

in number to about 100 on the succeeding blocks. Limnoria action was

light. The last block examined (No. 20) vv^as removed August 16, 1923.

This showed a trace of Limnoria, a trace of Bryosoa and about 100

Balanus.

NH-3—The first shipworm was found on block 5, removed August

IS, 1922, just beginning to form the burrow. Shipworms, identified as

Teredo navalis ranged in number from 3 to 50 on each of the succeeding

blocks. The old type of testboard was continued in service, all of the

original and 9 replacement blocks, the last one removed October IS,

1923, having been examined. Limnoria action was severe. Of the asso-

ciated organisms only Bryosoa was found.

YD-10^1—No shipworms were found. Limnoria action was of medium
intensity. Associated organisms were Mytilus, Bryosoa, Algae and Anomia.

20 blocks were examined between November 1, 1922, and August 16, 1923.

YD-103—20 blocks were examined, the removals having been made
between November 1, 1922 and August 16, 1923. No shipworms were

found and Limnoria action was negligible. Associated organisms were

Mytilus, Bryosoa and Algae.

YD-102—Same as YD-103 with addition "to associated organisms

of Anomia.

YD-101-—19 blocks were examined between the dates November
15, 1922 and August 16, 1923. No shipworms were found but Limnoria

action was heavy. Associated organisms were Balanus, Mytilus and Algae.

The examination of a section of untreated timber taken from
underwater cross-bracing placed in Melville Coaling Depot, in 1915 and
removed in August, 1922, showed complete destruction by Teredo navalis

and heavy Limnoria attack.

NH-18—This board is of the revised type and two sets of blocks,
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were removed September 1, and October 1, 1923, respectively. Shipworms

did not appear on the monthly (center) blocks but were numerous

on the others as many as 100± being found in the second block.

These were identified as Teredo navalis.

NH-8—A few Teredo navalis were found in block 5, removed

August 15, 1922, their number increasing to 30-40 in each of the

succeeding blocks 6 to 8 inclusive. Block 9 removed October 16, was

well filled and block 10 removed October 31, completely filled with

Teredo navalis. Complete destruction was effected in three months

time. Limnoria action was severe in the first few blocks but diminished

in intensity with the increase of shipworm attack. Associated organ-

isms were Balanus, Bryosoa and Algae. At the time of the removal

of block 22, May 1, 1923, the board together with the remaining original

and the replacement blocks were carefully examined. From this

examination it was found that the end of the season of activity

occurred prior to September 1. A new board of revised type was

installed June 27, 1923. Teredo navalis appeared on blocks 3 and 3C of

the new board, removed September 1, the center block having been in the

water one month. Block 4C removed October 5 contained 100+ Teredo

navalis.

NH-7-—The first appearance of Teredo navalis occurred on block 4,

removed August 1, 1922. Block 6, removed September 1, was com-

pletely perforated by the young organisms and destruction progressed

'even more rapidly than at NH-8. The board together with remaining

original (Nos. 17-24) and replacement blocks was removed February

15, 1923, and a new board of revised type substituted. From an examina-

tion of the old test specimen, the end of the season of activity was

determined to have occurred between August 15 and September 1.

The first Teredo navalis to be found on the new blocks appeared on block 4,

removed September 1, 1923. Associated organisms were Ostrea, Balanus

and Algae. Limnoria action was inconsiderable.

NH-9

—

Teredo navalis first appeared in block 12 removed December

1, 1923. From 1 to 4 specimens were .found in each of the succeeding

blocks to and including block 27. Block 27, being the third replacement

block, was placed in the water July 15, 1922. None of the remaining

replacement blocks contained shipworms. There was no Limnoria action.

Associated organisms were Balanus, Bryosoa and Algae.

A-33—Twenty blocks from this board were examined and although

the associated organisms indicated that conditions were favorable for

shipworms, none were found. This may be accounted for by the late

date (October 14, 1922) at which the board was submerged. The last

block was removed August 15, 1923, a little too early for the 1923

brood. A very light attack of Linino ia was in evidence. Associated

organisms were Balanus, Bryosoa, Mytilus and Algae.

It is now safe to say that there is generally a period of immunity

from shipworms in this territory of about ten months between. Septem-

ber 1 and July 1 though the 1923 attack occurred later than that of 1922.
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Chemical analjsis of the water at Warren and Providence (India

Point) were made daily and the temperature, salinit}', oxygen content,

and hydrogen-ion concentration at these two locations are shown on

Figs. 4 and 5.

Salinity and temperature observations for the fiscal year ending

June 30, 1923, recorded b}' the Bureau of Fisheries are shown on Fig. 6.

Experimental Field Tests

Tests of the protective qualities of copper wire and bands are being

conducted by the New York, New Haven & Hartford Railroad, at

Warren. Blocks bound with both wire and bands with different spacing

ranging from J/2 inch to 2^ inches were immersed on November 5,

1922. This method had in view its possible application to existing

structures. The results of this experiment will form the subject of a

future report.

Methods of Protection

The great majority of timber exposed to marine borers in this

territorj^ is unprotected which is surprising in view of the activity of

both shipworms and Limnoria. Little or no service data of creosote,

or other protection methods, are to be had from the territory. Some
creosoted structures are in use and the experience of the Lighthouse

Service with this method cited above should not be taken as representa-

tive of this district.

Substitutes for Timber

Concrete—The following report on structures at the Naval station

at Newport, R. I., was furnished by the Public W'orks Officer.

"There are three concrete-timber structures at this Station, one
at Rose Island constructed in 1913. one at Melville Fuel Station, con-
structed in 1916, and one at the Training Station, constructed in 1919.

Also a concrete pier at Gould Island constructed in 1919 and 1920. The
structures at Rose Island and Alelville are of the same type, reinforced
concrete deck and columns, set on wood pile bents, 25 feet centers, piles

are cut off at mean low water, and capped with yellow pine timber. The
columns were precast, and allowed to season thirty days, summer season,
before handling. The concrete mixture was one part of Lehigh cement,
two parts of sand, and four parts of stone, and clean fresh water was
used for mixing. The sand used was composed to a large extent of
quartz, stone, crushed granite, steel deformed bars, exact type not
known, minimum cover of steel lj4 inch. These structures are exposed
to salt spray. The present condition is good. The structure at the
Training Station consists of an enclosing plain concrete wall on pile

and timber platform, interior of pier filled with dirt. Wood piles are
cut off at mean low water, outside edge of platform protected by 12 inch
thick concrete sheet piles. Sheet piles precast, 1:15/^:3 mixture. Acme
cement, quartz sand, crushed granite, plain round steel bars for reinforc-
ing. Piles were allowed to season thirty days, summer season, and
were driven with a 5,000 lbs. drop hammer, no damage caused by driving.
This structure is in good condition. The Gould Island pier consists of
a reinforced concrete fiat slab deck, 1:2:4 mixture, built on reinforced
concrete piles, \:ly^:3 mixture, cement used, Lehigh, sand largely com-
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posed of quartz, stone (crushed trap rock), steel, plain cold twisted
rods. Concrete piles were cast in the month of November, non-
freezing weather, and were allowed to season for about five months.
They were driven with a steam hammer to rock, a penetration of

about 3 feet, in order to obtain lateral support, the spaces between
piles were filled with riprap to about mean low water. This structure

is greatly exposed to wave action and salt spray. It is in good
condition.

"All concrete in these structures was covered during the period of
curing, and kept wet, all forms used were of wood, reinforced steel

was clean, and all construction joints were washed before joining new
concrete. Concrete was poured in non-freezing weather. The con-

crete in these structures is in good condition. In about four years
after completing the Rose Island pier, rust spots began to show on
the bottom of girders ; at these places the rods were exposed, cleaned

and re-covered with gunite. These rods were probably allowed to

sag during construction. This pier is exposed to storms and wave
action, and is of a design poorly adapted for this location, as lacking

rigidity to resist vibration. These structures have not been installed

a sufficient length of time to properly judge their suitability."

Metal Structures—The deck of main coaling pier installed at Mel-

ville in 1903, is supported by 48 in. steel plate girders, 48 ft. 6 in. span,

^^ in. web plate, 6 in. by 4 in. by ^2 in. angles, 13 in. by ^ in. cover

plate. The bottom of this girder is 7 feet above mean low water, and

is subjected to salt spra3^ To prevent these girders from deteriorating,

they have been cleaned, red leaded, and painted from time to time. In

1921 part of this steel work was sand blasted to gray metal, and a

coat of gunite was applied, about 3^ in. thick. The total cost of this

work was 43.6 cents per square foot, of which 35.8 cents was for sand-

blasting and chipping, and 7.8 cents for gunite. Due to vibration of

this steel work caused by blows from ships striking against side of

piers, the gunite has in some places cracked away from the steel."

Conclusions

Service records and the investigations of the Committee indicate

that any structure in salt water in this territory may be attacked by

borers and that all timber structures of importance should be pro-

tected if they are to have a reasonably long life. The attack may
easily be severe enough so that unprotected structures may be destroyed

in two or three years.
"

<

The record of concrete is not especially good and the practice of

facing concrete structures with granite as practiced by the New York,

New Haven & Hartford Railroad undoubtedly adds greatly to the life

of the structure.
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LONG ISLAND SOUND (POINT JUDITH TO THROGS NECK)

Description

Long Island Sound is a region of boulders with very little natural

change taking place in the shore line and shoals such as occurs on the

outside coast of Long Island, where the beach is sandy and free from

boulders. In ordinary winters ice forms in the western end of the

Sound as far as Eatons Neck; in exceptionally severe winters it may
extend to Falkners Island and farther eastward.

Fishers Island, about six miles long, is at the eastern entrance to

the Sound. Silver Eel Pond, where the test board is located, is on the

western end of the island, about five-eighths mile northeastward of

Race Point. The entrance is about 75 ft. wide between jetties, with

a depth of 16 ft. diminishing to 14 ft. inside.

Mystic River has been dredged to a least width of 100 ft. and a

depth of 15 ft. up to the town bridge at Mystic. Below the railroad

bridge the current is less than half knot per hour. The mean rise

and fall of tide at the location of the test board is 2.5 ft.

The Thames River, which flows into the Sound northwestward

of the western end of Fishers Island, forms the harbor of New
London. This harbor has a dredged channel of 400 ft. minimum width

and 33 ft. depth with a mean rise and fall of tide at New London of

2.5 ft. The depth alongside of the wharves at low water ranges from

10 to 16 ft. The currents found in the Thames River are not strong,

the velocity generally averaging from half to three-quarter knots, though

two knots has been recorded at the Submarine Base. At the U. S. Naval

Station (Submarine Base), 2 miles above New London, there is a minu-

mum depth of 27^ ft. ; and at the coal receiving piers of the N. Y.,

N. H., & H. R. R. at Allyns Point, 5 miles above New London, there is a

depth of not less than 22 ft. at high water. Ice seldom forms below

the Naval Station except close to shore where piers retard the current,

though drift ice is sometim.es driven in from the Sound in severe

winters and has been known to extend to a distance above the mouth of

the river of l^i miles.

The Fort Terry Wharf on Plum Island has a depth of 15 ft. at the

outer end.

Greenport Harbor on Long Island, opposite the mouth of the Con-

necticut River, is formed by a breakwater on the northeast. The depths

at the wharves range from 7 to 19 ft. The test board is located on the

Texas Company's wharf, in 7.5 ft. of water at mean low water.

Guilford Harbor lies about midway between the mouth of the Con-

necticut River and New Haven Harbor. The test board is located about

1% miles up West River, where the mean rise and fall of the tide is

approximately 3.2 ft.

New Haven Harbor has been improved by the construction of break-

waters at the entrance, and by dredging a channel with a minimum width
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of 400 ft. and depth of 20 ft. to Tomlinson Bridge. The depths at the

principal wharves range from 12 to 18 ft. The average velocity of the

current at strength is 1.2 knots. The mean rise and fall of tide is 6 ft.

West River, between New Haven and West Haven, has been dredged

to a minimum width of 100 ft. and a depth of 12 ft.

The test board on the Housatonic River is located on the New York,

New Haven & Hartford Railroad bridge, about 2^ miles above Milford

Point. The river has been dredged to a depth of 7 ft. and a \vidth of

100 ft. The average velocity of the current on flood is 1.3 and on ebb

1.6 knots with a mean rise and fall of tide of 6.5 ft. The river above

Stratford is closed by ice during the winter, which occasionally extends

to the entrance in severe winters.

Bridgeport Harbor has been improved by the construction of two

converging breakwaters at the entrance and by dredging a straight channel

300 ft. wide and 22 ft. deep from the entrance to the anchorage basin,

and 18 ft. deep in the harbor and Poquonock River. The depths along-

side the railroad wharf and the City Dock are 18 to 20 ft. and at some
of the wharves in Poquonock River there are depths of 10 to 13 ft. The

average current velocity at strength is 0.7 knots with a mean rise and

fall of tide of 6.5 ft.

On the Saugatuck River, or Westport Harbor, the test board is

located on the New York, New Haven & Hartford Railroad bridge

at Saugatuck, about 2%. miles above the entrance. The depths at the

principal wharves are 8 to 10 ft. The mean rise and fall of tide is 7 ft.

Norwalk River has been improved by dredging a channel 150

ft. wide and 10 ft. deep to South Norwalk, where the test board

is located at the crossing of the N. Y., N. H. & H. R. R. The mean
rise and fall of tide at this point is 6.5 ft.

Marine Borers

Past History—The records of the Corps of Engineers U.S.A. show
that Linmoi'ia are present throughout all this territory and the life of

unprotected timber is estimated to be from 10 to IS years. The New
York, New Haven & Hartford Railroad reports past attacks on their

structures as follows

:

Allyns Point Coal Dock of

treated timber.

New London Pile trestle, 384 chest-

(Shaws Cove) nut and 40 oak piles

—untreated.

New London New England Steam-
boat Pier 800 Chest-
nut and 160 oak piles

—untreated.

Guilford East River Bridge.
Pile trestle—^untreat-

ed.

Light attack of Limnoria prior to

1918. Dock first built in 1870.

Age of present piling, 19 years.

Condition, good.

Light Limnoria attack prior to

1908.

Light Limnoria attack prior to

1909.

Heavy Limnoria attack. Condi-
tion of piles in 1921 such that

replacement of piles driven in

1905 was necessary.
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New Haven

New Haven

New Haven

New Haven

New Haven

New Haven

New Haven

New Haven

Water Dock on un-
treated chestnut piles.

Belle Dock on un-
treated chestnut piles.

Shop Dock on un-
treated chestnut piles.

Canal Dock on un-
treated chestnut piles.

Heaton's Whai^f on
untreated chestnut
piles.

Digger Dock on un-
treated chestnut piles.

Middle Dock on un-
treated chestnut piles.

West River trestle

—

untreated chestnut
piles.

Slight Limnoria attack on old
piles. Replacement piles driven
in 1918 are undamaged.

Majority of piles in place since
1885. Very slight Limnoria at-

tack.

Original piles driven in 1891
somewhat afifected by Limnoria.
Replacement piles driven in 1915
undamaged.

Built in 1887. Majority of origi-

nal piles somewhat affected by
Limnoria action. Replacement
piles driven in 1920 are un-
damaged.

Built in 1885-6. Some damage
by Limnoria in past.

Built about 1887-88. Extended in

1907 and 1910. Original piling

shows traces of Limnoria action.

1907 and 1910 piles undamaged.

Built about 1886-1887. Piles
somewhat eaten by Limnoria and
decayed.

Built in 1885. Renewed in 1909
due to poor condition on account
of wood borers. 1909 piles slightly

attacked. Limnoria.

Committee Investigations—Test boards were installed as follows:

Location

Fishers Island, Fort Wright Q.M. Dock
Mystic (Mystic River) Bridge No. 912
New London (Shaws Cove) Bridge No. 50.4L
New London (Central Coal Co. Pocket)

New London (Submarine Base)

Allyns Point (Thames River), N. Y. N. H.
& H. R. R. Coaling Wharf

Plum Island, Fort Terry Wharf
Greenport, Texas Oil Co., Dock
Guilford (West River) Bridge No. 16-19

New Haven (Digger Dock)
New Haven (Bell Dock)
New Haven (West River) Bridge No. 59.32..

Devon (Housatonic River)
Bridgeport (Poquonock River)
Westport (Saugatuck River)
South Norwalk (Norwalk River)
Davids Island (Fort Slocum) Q.M. Wharf...

Symbol

4

NH-5
NH-4

NH-6
3

2

NH-15
NH-16

6

NH-17
NH-11
NH-12
NH-14
NH-13

Department
Maintaining

Army
N.Y.N.H.& H.R.R..
N.Y.N.H.& H.R.R .

Army

Navy

N.Y.N.H.& H.R.R.

.

Army
Army
N.Y.N.H.& H.R.R..
N.Y.N.H.& H.R.R..
Armv
N.Y:N.H.& H.R.R..
N.Y.N.H.& H.R.R..
N.Y.N.H.& H.R.R..
N.Y.N.H.& H.R.R..
N.Y.N.H.& H.R.R..
Army

Date
Installed

July 2, 1922..
June 1, 1922..
June 1, 1922..
Junes, 1922..

June 1. 1923..

June
July
July
June
June
July
June
June
June
June
June
May

1, 1922.

2, 1922..

2, 1922..

1, 1922.

5, 1922.,

4, 1922..

5, 1922..

1, 1922.,

1, 1922.

1, 1922.,

1, 1922.,

18, 1923

.

Bottom cf
Board to
Mud Line
(Feet)

1.0
0.0
0.0
1.0

1.0

0.0
1.0
1.0
0.0
0.0
0.0
0.0

6

0.7
0.2
0.5
1.0

Bottom of
Board to
M. L. W.
(Feet)

9.0
7.3

10.2
13.0

Pier A 18.0

Pier E 21.5
Pier G 15.5

PierK 7.5

4.5
12.0
13.0
9.5
4.0
1.0

5.3
10.0
15.0
7.0
6.5
13.0
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The result of inspection of the test blocks and specimens from
these locations is as follows

:

No. 4—This board showed a few Limnoria accompanied by Bryosoa

in the first two blocks and on the third a Teredo larva was found. The
board was lost and replaced November 11, 1922. Bryosoa and Algae

appeared in January and the first Limnoria on March 1, and by May 15,

about 60 Limnoria had appeared. The board was again lost.

Specimens of cedar and spruce slats from lobster pots collected in

the summer of 1923 were filled with Teredo navalis.

NH-S

—

Limnoria appeared on the second block, numerous Teredo

larvae on block 5 removed August 15 and in block 8, removed October

16, there was a large number of Teredo navalis two to four inches in

length. The blocks were thoroughly honeycombed and a new board was

placed April 15, 1923, but Teredo navalis did not appear until the blocks

removed September 16, when a few from one-sixteenth to one-eighth-

inch long were found. This number had slightly increased on October

15. Associated organisms were Balanus, Bryo.'^oa (Bugiila), Ostracoda

and Molgula.

NH-4—The first Teredo navalis about % in. long appeared in the

block removed September 16, and the number increased to about 20 per

block from 2J^ inches to 3 inches long before January 1, 1923. Larvse

first appeared in the gills in June, 1923, and the longest animal found up

to September 16 was 5 inches. The first animals of the 1923 brood ap-

peared on the block removed October 1. Limnoria attack was severe and

the associated organisms were Balanus, Bryosoa, Red Algae and Fora-

minifera. A large sewer discharges near this board.

No. 5

—

Limnoria appeared in the first block and Teredo navalis one-

fourth to one-half-inch long in the fourth removed September 15, and

larger numbers about 3 in. long were found in all blocks up to No. 20

removed May 15, when a new board was placed. No Teredo appeared

in this new board before October 1, though the Limnoria attack was very

heavy. Associated organisms were Balanu's, Bryo'soa, Red Algae, Mytilus

and Gasteropods.

No. 112—The finger piers A to K were built on unprotected piles and

the Teredo attack on the piles was found to be quite variable. Therefore

boards were placed on four piers to endeavor to get information as

to variation in the attack. The attack in 1923 was very light since Teredo

navalis was not found until blocks removed October 1, and then in very

small numbers. The Limnoria attack was also light. Associated organ-

isms were Balanus, Bryosoa, Mytilus and Tubularia.

NH-6—Aside from two Limnoria on one block no borers were found.

Associated organisms were Balanus, Green Algae and a few Bryosoa and

Mytilus.

No. 3—A few Limnoria associated with Balanus, Bryosoa, Mytilus and

Green Algae were found on the original board, which was replaced by a
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new board on May 19, 1923, and no change occurred during the summer

of 1923.

No. 2—Two boards were placed and lost after short periods of

immersion. Limnoria associated with Bryosoa (Bugnia) were found in

the few blocks received.

NH-15—The first Teredo, Va in. long, were found in the block

removed September 11, 1922, and they stopped growing with a length

of from two to four inches before November 1. From 8 to 15 animals

were found in each block. Associated organisms were Balanus and a few

Bryosoa. Limnoria were much more destructive in 1923 than in 1922.

NH-16

—

Limnoria were fairly destructive and no associated organisms

other than Green Algae were found.

No. 6—This board was only in service until February 16, 1923, and

showed no marine organisms except a few Green Algae.

NH-17—A few Limnoria associated with a small number of Balanus

were the only organisms found on this board.

NH-11—A few Bryosoa were the only organisms found at this station.

NH-12—One block out of 33 showed a few Mytilus and Bryosoa

and the others showed no life.

NH-14

—

Limnoria first appeared July 1, 1922, and Teredo navalis about

September 1st and all later blocks showed from 10 to 35 Teredo. Asso-

ciated organisms were Balanus, Bryosoa and a very few Mytilus and

Petricola.

NH-13—The first Teredo naz'alis appeared about September 1, 1922,

and they reached a length of 3 in. to 4 in. by the close of the season

with about 20 animals in each block. A new board was immersed April

15, 1923, and the first Teredo appeared between September 1 and September

15. Associated organisms were Balanus, Bryosoa and a few Mytilus.

A pile dolphin built with unprotected piles, driven in 1919 at White

Rock, had to be removed in September, 1922, on account of damage by

Teredo navalis.

No. 8—This lioard only remained in service for six weeks and did

not in that time show any borers, although a number of Balaniis were

found. A rather heavy attack of Teredo navalis was found in timber

removed from the wharf.

Special Tests

In order to determine whether there was any difference in the inten-

sity of attack or any difference in the boring shells in different kinds of

timber, specimens of pine, spruce and oak were immersed at the Sub-
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marine Base, New London, on May 1, 1922. When examined one year

later the shells showed no differences, but the attack on the pine and

spruce was very heavy, while it was only of medium intensity on the

oak. This result was the opposite of that obtained at Galveston.

Methods of Protection

It has not been the custom to protect timber against tlie attack of

of marine borers in this territory. Some creosote impregnation has been

used in New Haven Harbor, proving effective against Limnoria' action.

Creosoted piles were used for the foundation of the quay wall and crane

at the T-'ubmarine Base, New London, but sufficient time has not elapsed

to determine the efficacy of the treatment.

Substitutes for Timber

Concrete—The Bureau of Yards and Docks reports on concrete

work as follows

:

"The only concrete in Waterfront Structures at the New London
Submarine Base is the mass Quay Wall and the foundation for the 30-

ton crane at the end of Dock 'B.'

"Quay Wall 1:2:4 concrete cast in blocks 30 ft. long and of depth
and thickness indicated at various points.

"Foundation under crane 1 :2 :4 concrete partly mass and partly rein-

forced.

"Concrete of Quay Wall subject to tide and wave action.

"So far as can be noted all concrete is in excellent condition after

four years' service."

The New York, New Haven & Hartford Railroad report that they

have several concrete structures in this territory and that as a whole

they have experienced little trouble with them. In addition the follow-

ing statement is made : "At a few locations, particularly Cos Cob, Bridge-

port and New Haven, six to ten inches of the face of some of the con-

crete structures within tide limits deteriorated quite badly within three

to five years. We believe this is due to a poor lean mixture of the

original concrete. These particularly bad places have been repaired by

taking off the poor materials and facing up with a new rich mixture of

concrete either in form work or by use of the cement gun. Some of

this work was done five or six years ago and there has been no resulting

deterioration since."
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Conclusions

Teredo were not found at Allyns Point (NH-6), Fort Terry (3),

Greenport (2), Digger Dock (NH-16), Bell Dock (6), West River

(NH-17), Devon (NH-11), and Bridgeport (NH-12), but there is good

reason to think that they are present at some of these locations, such as

Greenport. Lirnnoria in large numbers were found at the Digger Dock
and in small numbers at the other locations except at the Bell Dock (6),

Devon Hill (NH-11) and Bridgeport (NH-12). - These three latter

locations, therefore, appear to be the only ones at which protection for

piles is not economically desirable for the prevention of damage by

borers.

At some of these locations where Lirnnoria are only present in small

numbers it is probable that protection would be economical only for im-

portant structures when the cost of replacement would be high either

on account of the character of the structure or the resulting interference

with traffic.

Pile protection would be an economy at all other locations.

The attack of Teredo navalis seems to have been lighter and to have

commenced from two weeks to a month later in 1923 than in 1922 It

appears probable that the period of inactivity and consequently of immu-
nity from attack ordinarily extends from about September 15 to July 15.
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NEW YORK HARBOR

For purposes of this report, New York Harbor is considered to be the

waters of the Hudson, Harlem and East Rivers, the Upper and Lower

Bays, the Kill von Kull, Arthur Kill, Newark Bay, Raritan and Jamaica

Bays—all between Willets Point, Sandy Hook, Coney Island, and the

north end of Manhattan Island. The report also includes for convenience

certain data collected on the south shore of Long Island.

Past History

The earliest evidence of the presence of marine borers in New York
consists of specimens of Teredo navalis found many years ago in the

wreck of a British frigate sunk in Hell Gate during the Revolutionary

War. These specimens may be found in the Academy of Natural Sciences,

Philadelphia. Prior to 1870 reports indicate that marine borers were

active and destructive throughout the harbor, that by 1875 their activities

had considerably lessened and that, except for localized sporadic out-

breaks, they have done little damage in the rivers since that time. In 1898

a wharf at Greenpoint failed on account of the attack of teredine borers,

but other structures in the immediate vicinity were not seriously damaged.

It has been thought that the long continued high degree of pollution has

probably been responsible for the immunity which has appeared to exist.

In 1922 the "New York Committee," organized to cooperate with the

National Committee, sent out an exhaustive questionnaire to wharf owners

in the harbor as defined above, and also to owners on the New Jersey

coast as far south as Atlantic City, and to those in Long Island Sound.

These questionnaires were intended to collect as complete a record as

possible of the history of borer attacks in the territory under investiga-

tion, and also to ascertain whether any indications had appeared of heavier

attack in the last few years.

Approximately 1,100 questionnaires were sent to owners in the entire

district. Separate reports are being made for Long Island Sound and

the New Jersey Coast south of Sandy Hook, and deducting the replies

received by the New York Committee from these two areas, reports re-

ceived covered 292 structures in the New York Harbor area. Two hundred

twenty-nine of these reports showed no recorded attack, 22 gave a record

of past attacks, and 41 reported present attacks.

The 22 structures from which past attacks were reported, where no

attack was thought by the owners of the structures to be going on at

present, were located as follows

:

Pier 35 East River, Jefferson St., Manhattan Attack in 1916

Port Morris, East River Attack in 1914

Greenpoint, East River structure collapsed Attack in 1898

Edgemere (Rockaway Point) and Barren Island Attack in 1894-97

Weehawken, N.J.-Erie R.R. Piers Attack in 1908

Weehawken, N.J.-N.Y.C.R.R. Piers Attack in 1911
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Weehawken, NJ.-N.Y.C.R.R. Piers Attack in 1922

Pier 16—Hudson River at Barclay St., Manhattan Attack in 1909
Pier 1—Hudson River at 70th St., Manhattan Attack in 1909
Hoboken, N. J. Public Service Ry. Co. Attack in 1906

Communipaw, N. J. Attack in 1898

Perth Amboy, N. J.

Port Richmond, Staten Island, Kill von Kull

Except for the attacks at Greenpoint and Edgemere no very extensive

damage was reported at any of these locations.

Committee Investigations—The New York Port Committee was
organized in March, 1922, and the investigations were made under the

general direction of that committee. The Director of the National Com-
mittee acted as the executive for the New York Committee as well as

for the National Committee, and employed for work exclusively in the

New York District an engineer, a biologist and a chemist for various

periods.

The New York Committee placed a number of test timbers in the

harbor early in 1922, and later installed standard test boards at many

of the same locations. It was difficult to keep test boards in service,

as many were lost, probaI)ly by theft. In addition to the collection of

specimens by the test board method, arrangements were made with a

number of wharf owners and with contractors for notice of repairs

which,involve the pulling of piles so that an inspection of such tiniber could

be made by the biologist employed by the committee. The cest boards,

manufactured by the New York Central Railroad, were Ijcated as fol-

lows:

Section I, East River—Battery to Willets Point—and Harlem River.

Board

No. Location
IS Ft. Totten
14 Ft. Schuyler
13 Rikers Island

89 Willis Ave.
57 Wards Island

53 Grand St. Pier

93 Pier 35, East River

95 Pier 4, East River
111 S. 3rd St., Brooklyn
31 Pier C, Navy Yard

Section H—Hudson River

60 West lS6th St.

59 West 52nd St. Pier

28 Barrow St. Rec. Pier
94 Weehawken, N. J.

94L Weehawken, N. J.

102 Hoboken, N. J.

107 Eagle Works, Jersey City

103 Pier A, Jersey City
96 Pier 22
51 The Battery

Maintaining Agency
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Section III

—

Upper Bay—Kill von Kull—Arthur Kill, Newark Bay

41 35th St. Pier, Gowanus Bay Navy July 14, 1922

42 Bay Ridge Barks., Brooklyn Navy July 25, 1922

43 Ft. La Fayette Navy July 18, 1922

64 Pier 18, Clifton, S. I. N.Y. Dept. of Docks July 27, 1922

104 T/ompkinsv'ille Lighthouse, S.I.Bureau of Lighthouses Oct. 11, 1922

63 Pier 6, Tompkinsville, S. I. N.Y. Dept. of Docks July 27, 1922
98
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It would seem to be indicated that a serious attack need not be

expected in the Harlem River, since no encrusting or boring organisms

have been found there; that a destructive attack can apparently occur

near the entrance to Long Island Sound, but that in the remainder of the

East River, while Teredo are present and can live, they do not seem to

threaten a destructive attack at the present time. The number of points

near the Battery at which Teredo have been found shows that this is a

point where attack is a possibility, and therefore structures in this vicinity

should be carefully watched.

Section II—No organisms were found on the blocks at West 156th

Street, at the Barrow Street Pier, nor at the Eagle Works of the Stand-

ard Oil Company. Balantis. and Bryosoa as well as Algae were found on

the blocks at the Battery, Pier 22, North River, Hoboken, Weehawken
and Pier A, Lehigh Valley at Jersey City, showing that in all probability

Teredo can live in these locations, and this is confirmed by the finding of

a few live Teredo in piles from the Wilson Line Pier at Hoboken and

a larger number at Pier A- of the Lehigh Valley Railroad at Jersey City,

as well as old borings in piles from the Christopher Street Ferry and at

Edgewater. Limnoria have been found at the Battery, West S2d Street

and Pier 22, North River, but not in great numbers.

While no damage of importance has been done in this section re-

cently, the finding of a few Teredo at Hoboken, and a larger number at

Jersey City, shows that this area is at least suspicious and that frequent

inspections should be made.

Section III—The test blocks at most stations in this section, or

timber taken from structures, show both Teredo and Limnoria to be

widely distributed, except in the Arthur Kill and Newark Bay. The
boards at the 35th Street Pier, Gowanus Bay, Tompkinsville Lighthouse

Pier, and Constable Hook, did not show Teredo, but did show Balaniis,

Bryosoa and Algae.

Limnoria made a rather light attack on the blocks at Bay Ridge Bar-

racks, Gowanus Bay, and Pier 6, Tompkinsville, and a fairly heavy
attack at Fort LaFayette.

Living Teredo were found at the following locations in eitlier test

blocks or in timber from structures :

Bay Ridge Barracks—Light attack.

Fort LaFayette—Light attack.

Tompkinsville Lighthouse Pier—Light attack.
Pier 18, Clifton—Moderate attack.

Pier 6, Tompkinsville—Moderate attack.
Baltimore & Ohio, Pier 2, St. George—Moderate attack.
New Brighton Pier—Light attack.

Babcock & Wilcox Pier, Bayonne—Light attack.

Pier 6, Standard Oil Company, Bayonne—Live Teredo were not found,

but the borings were recent and some of the piles were practically de-

stroyed by Limnoria and Teredo in five years.

The results of the survey in this section show tliat structures on
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Staten Island and in the Kill von KuU arc subject to attack, and that

Teredo are present in sufficient numbers to do very considerable damage.

A slight local intensification of the attack might do serious damage in a

short time. On the Long Island shore fewer Teredo were found, and

structures on this side of the Upper Bay do not seem to be in as much

danger, though they should be frequently inspected. New^ark Bay and

Arthur Kill do not seem to be in immediate danger of attack.

Near the Narrows, Limnoria are fairly destructive.

Section IV—All boards in this section showed Balanus, Bryozoa and

Algae, indicating that the water conditions were probably suitable for

Teredo, and Teredo were found at practically all locations, either in the

blocks or in timber removed from structures.

At Perth Amboy and the Marine Basin, Gravesend Bay, the attack

was comparatively light. It was heavier at Barren Island, Mill Basin,

Sandy Hook, and on the Long Island Railroad trestle in Jamaica Bay,

and very heavy at Sea Gate, Steeplechase Pier, Manhattan Beach, At-

lantic Highlands and Princess Bay.

Heavy Teredo attack was found both in blocks and timber at Fire

Island and at West Sayville and Point O' Woods in Great South Bay.

Five-inch diameter piles used for fish nets are destroyed generally by

August of each year.

The Limnoria attack was moderate in Gravesend Bay and heavy

in the vicinity of Coney Island and Sheepshead Bay.

The activities of the borers cover practically this entire section, and

except perhaps in the upper portion of Raritan Bay and in a small part

of Gravesend Bay near the Marine Basin it would seem that protection

of piles would be an economy, and that at some locations an unprotected

structure may not be expected to last more than a few years. On account

of the variation in intensity of attack from year to year which is shown

by the records in many ports, it appears that a heavy and destructive

attack may be expected in any part of this section at any time.

Period of Immunity—While results of the inspection of test

blocks have shown larvae landing on blocks as late as November, they

do not seem to develop. It seems probable that no serious attack need

be expected before July 1st and that growth generally stops in September.

The period of practical immunity from attack, therefore, is between

nine and ten months, September to July.

Water Analysis—Chemical analysis of the harbor water by de-

termination of temperature, salinity, hydrogen-ion concentration and

oxygen content were made at a number of points to find out what influ-

ence these conditions had on the activities of borers. A part of this work

was done by the chemist of the Chief Engineer of the Board of Estimate

and Apportionment of the City of New York. Analyses were also made

by the Babcock & Wilcox Company at Bayonne, by the American Cyani-

mid Company at Warners, N. J., and the American Suger Refining Com-

pany at Astoria. The Committee established seven stations on piers, some
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where Teredo had been found and some where they had not, and an-

alyses were made by a chemist employed by the committee who worked

under the general supervision of Dr. F. E. Hale of the Mt. Prospect

Laboratory of the Department of Water Supply, Gas and Electricity of

the City of New York. The results of these analyses are shown in Figs.

7 to 16, inclusive.

Ciirrents—The movement of the currents in the rivers and Upper

Bay is very complicated, and will be found discussed at length in the

reports of the Metropolitan Sewerage Commission, in several papers in

the Transactions of the American Society of Civil Engineers, and else-

where.

There are ample currents at all points to aid in the distribution of

the larvae of Teredo, but the water does not pass freely through the

Narrows and the entrance to Long Island Sound. There are reversals of

direction which hold the water in the Upper Bay through several tidal

cycles before it passes out. This action renders less likely the spread of

infestation from the Lower Bay and Staten Island, where it exists, to

other parts of the harbor than if the water flowed freely in and out with

the tides.

This peculiar current action also tends to prevent the rapid evacua-

tion of the pollution carried in the water and therefore concentrates this

matter, allowing chemical and bacteriological action to take place. As
has been demonstrated in other harbors, sewage pollution alone does not

give immunity from borers, since the wooden outfalls of sewers have

been frequently destroyed, and wharves under which sewers empty have

been heavily attacked. There is evidence, especially in the case of New
York, Baltimore, Havana and other ports, to show that a harbor in which

the amount of pollution is high, the rate of evacuation low, and where

this condition is continued over a period of years, that substantial immu-

nity exists. That this condition of immunity will not continue after the

removal of the causes of pollution and the lapse of sufficient time for

the cleansing of the harbor waters is clearly shown in the case of Havana,

Cuba.

Prior to the American occupation in 1898, this harbor was heavily pol-

luted, and there were many very old timber structures in good condition.

The installation of sewage disposal took away the sources of pollution.

and after a few years the harbor purified itself, with the result that bor-

ers reappeared. As an example, the concrete steps in front of the Custom
House may be cited. These steps were built by the United States Army
Engineers on a foundation of old piles, which were sound after many years'

service. A few years after the sources of pollution had been removed

the steps failed on account of the destruction of the piles by borers.

The necessit}' of sewage disposal plants for the New York area is

recognized, some work of this kind has been done, and the construction

of a comprehensive system in the not far distant future must be ex-

pected. After this is done the waters of the harbor will undoubtedly

cleanse themselves, and considering the fact that the waters of Long



946 Wood Preservation



Marine Piling In yestigations 947

't^

1 W^.

5 pi'

i;|jK

pL.



948 Wood Preservation



Marine Piling- Investigations 949

^,!;4ui^7M^-t^
'

--':i^'^lH'!;r^r;tg!?^iKi;t!»tuhlHisJiltilitl<^mHtii8^ni'tti^

i 3 O

'
i

1

a : 1 ^



950 Wood Preservation

^H

w-m: ryrnn^n^rfvipj^^

WsMWM-

hf;

lUlflt-



Marine Pilinsr Investigations 951

^
J

! |-::l
J

i||ii|||iii|'"^^

"^-i

I

^



952 Wood Preservation

h

iliilliiiiii

^ rt

rt &

!^

^- re

fe



^I a r i n e Piling I n v e s t i g a t i o n s 953

r^:iliiiiiii
:lt

V—^4^
5-S

I

*

-9 -

\.

ii:



954 Wood Preservation

^S

i^-^

c



Marine Piling Investigations 955

^Hlfpn!;|;n^!5l^:^if3|^
bi-l |lj i

liHi l;ffHj-4J^4|4tl4tt4t|rl+dttirij

:3

t5r

^l:

I'f \

~4-—

^ S

-j^]jij]|Milii[«lHIMiMllliliy^W!liiMliiyy^

y
fa



956 Wood Preservation

Island Sound and of the nearby small harbors on the south shore of

Long Island and the coast of New Jersey are heavily infested by Teredo,

it seems certain that the attack in the Lower Bay may be expected to

become much heavier and that the structures in the Upper Bay and in

the rivers will no longer enjoy the comparative immunity which they

now possess.

Pile Protection

The City of New York contained 709 piers in 1920 (of which 267

were owned by the municipality), and there were probably at least 200 more

on the New Jersey side. Of this great number of piers, in only very few-

cases are the piles protected from borers in any way, and so far as it has

been possible to obtain records the only method of protection used has

been that of impregnation with creosote.

Protected piles are not recorded on Manhattan Island except at Pier

9, Hudson River (foot of Rector Street), where some creosoted piles

were used under a steel shed by the Central Railroad of New Jersey

about 1915. None are known on the New Jersey shore above Jersey City,

except in Shipping Board Piers 1, 2, 3 and 4, at Hoboken, nor between

Throgs Neck and the Navy Yard on the Long Island shore.

The coal piers of the Central Railroad of New Jersey at Communi-
paw were built in 1916 on creosoted piles, and the Lehigh Valley coal

pier at Constable Hook was also built on creosoted piles at about the

same time.

The Standard Oil Company of New Jersey have the following

structures built wholly or in part with creosoted piles :

Pier 5, Bayonne—Built 1911-14—entirely creosoted piling.

Pier 6, Lower Hook—Built 1915-17—entirely creosoted
piling.

Pier 4, Bayonne—Built 1897-98—12 outer bents creosoted
piling.

Pier 1, Bayonne—Built 1897-98—A few bents creosoted
piling.

Bulkhead—Pier 1 to Pier 5, Bayonne—built in 1918. This is a con-

crete bulkhead faced with 6-in. by 12-in. creosoted sheathing.

Bulkhead-—Lower Hook Separator to west side of Pier 5—Lower

Hook—built 1910-11.

In the last mentioned bulkhead the specifications provided for Short

Leaf Yellow Pine piles treated with creosote with a penetration of not

less than VA in. nor more than 2 in., and in all other structures an im-

pregnation of not less than 14 pounds per cubic foot was required. No
specifications for the oil are available.

The concrete decked city pier at the foot of Canal Street, Stapleton,

S. I., built about the same time, received the same treatment.

One of the oldest recorded structures built of creosoted piles is the

series of three dikes built in 1874-75 by the U. S. Engineer Department

in the channel between Staten Island and New Jersey, These piles re-
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ceived a treatment below 12 pounds per cubic foot and were reported to

have been only slighth' damaged by borers up to 1922.

The Richmond Light & Railroad pier at Rivington, built in 1893, with

an addition in 1914, has creosoted piles.

The Army pier at Fort Tilden, Rockaway Point, built in 1917, is on

jiiles treated with 14 lb. of creosote per cubic foot, and has been attacked

liy Liinnoi'ia at joints.

Substitutes for Timber

There are comparatively few concrete and almost no metallic struc-

tures in this harbor in proportion to the total number of structures.

The bulkheads built by the Municipal Dock Department at various

times are generally concrete blocks of large size, air seasoned for a con-

siderable period before being exposed to salt water. Various methods of

construction conforming to what was considered good practice at the

time was used. Generally these walls are in good condition.

There are a number of concrete structures at the Navy Yard built

at various times and by various methods, and many of them have deteri-

orated seriously, both on account of chemical action and the action of ice.

Description of the construction methods and materials used in the

various structures may be found in numerous papers in the Transactions

of the American Society of Civil Engineers and other technical pub-

lications.

Conclusions

1. Those sections of the harbor in the East, Harlem and Hudson

Rivers and Newark Bay, are not apparently in any great danger of attack,

though cases of sporadic attack may occur even here, especially near the

Battery.

2. The structures in the Upper Bay and Kill von Kull are, with

the exception of those on the Long Island shore, continually under light

attack, and a serious attack is possible at any time.

3. Structures in the Lower Bay, including Jamaica Bay and Rari-

tan Bay, are subject to attack from both shipw-orms and Liiinwria, and

any structure is likely to be very heavily attacked at any time.

4. Structures in the Lower Bay should be protected, and protection

should be given structures on the west side of the Upper Bay and should

be seriously considered for those on the cast shore of North River.

5. The record of concrete structures is not such as justifies the

drawing of conclusions regarding them.

NEW JERSEY COAST AND DELAWARE BAY

Description

The coast line of New Jersey and Delaware Bay is in general low

and sandy, backed by woods and with many outlying sand shoals. The

prevailing winds are westerly, subject, however, to many variations at
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all seasons. Tidal currents are weak, averaging at strength only about

0.2 knots.

Manasquan Inlet, about 17 miles south of Navesink Lighthouse, has

a narrow, changeable entrance with a depth across the bar in 1914 of

about 3 ft.

Barnegat City is located on Barnegat Inlet, the entrance to the bay

of the same name. In this vicinity shoals with depths of less than 30 ft.

extend 2 miles off shore. Beach Haven is 14 miles southwest of

Barnegat City, and 20 miles north of Atlantic City. Atlantic City is lo-

cated on the south side of Absecom Inlet, which is being improved to a

channel depth of 12 ft. and width of from 300 to 600 ft. The test board

is located on the Atlantic City Steamship Terminal Wharf on Clam

Creek, about two-thirds of a mile from Absecom Inlet.

Test boards were installed at representative points in Delaware Bay

—two at the entrance, Cape May and Lewes, and five distributed through-

out the length of the bay on or near the channel. This channel is main-

tained at a minimum depth of 30 ft. as far as Philadelphia, except for

two isolated shoals—one with a depth of 29.7 ft. on Baker Range, and

the other with a depth of 28.9 ft. on Liston Range. The mean rise and

fall of tide at Delaware Breakwater is 5.1 ft. with 4.5 ft. as far as the

Quarantine Station, at which point it becomes 6 ft. and is also 6 ft. at

the mouth of the Christiana River.

The mean velocity of tidal currents is 2 knots on flood and 2.3 knots

on ebb, the maximum velocity recorded being 3.2 knots during a south-

easterly and 3.6 knots during a northwesterly gale, respectively.

Marine Borers

Past History—Both shipworms and crustacean borers have always

been troublesome along the New Jersey Coast. An Army survey boat was
damaged by shipworms in 1903 while stationed for only 6 weeks in the

Shrewsbury River. The Pennsylvania Railroad reports damage to their

structures shown in the table under "Methods of Protection."

In 1913 the West Jersey & Seashore Railroad protected the piles of

the center pier of its Grassy Sound drawbridge near Wildwood on the

Inland waterway with concrete casing. On account of the deterioration

of the concrete, the piles were attacked by marine borers and it was

necessary to remove all the old concrete in 1920 and build new casings.

An inspection made by this company in 1922 disclosed evidence of

marine borer (shipworm) attack at the following locations :

Pavilion Absecom Inlet Atlantic City
Pavilion Little Egg Harbor Inlet. . .Longport, N. J.
Bulkhead ....Little Egg Harbor Inlet. .. Somers Point, N. J.
Bridge Weakfish Creek South of Corson's Inlet
Bridge Middle Thoroughfare South of Corson's Inlet
Bridge Corson's Inlet Corson's Inlet
Bridge Ludlam's Thoroughfare ...North of Sea Isle City-

Bridge Beach Thoroughfare Atlantic City
Bridge Townsend Inlet Townsend Inlet

I
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Tn Delaware Bay both shipworms and crustacean borers are known

to exist in the vicinity of Cape May and Lewes. The upper portion of the

Bay seems to be free from shipworms. Limnoria, however, have been

found at a point 30 miles above the entrance.

Committee Investigations—Standard test boards were installed

as follows

:

Location

Point Pleasant, N.J

Bamegat City, N. J.—Sunset Hotel
Dock

Beach Haven, N. J.—Public Wharf. .

.

Atlantic City, N. J.—Atlantic City
S.S. Wharf

Cape May—Delaware Na^al Air Sta-
tion Marine Dock.

Lewes, Delaware
Delaware Bay— 14-toot Bank
Delaware Bay—Miah Maull Light-
house

Delaware Bay—Elbow of the Ledge. .

.

Delaware Bay—Reedy Island Quaran-
tine

Delaware Bay—Mouth of Christiana
River

Symbol

76

78

80

YD-401
Pa. 4...

A-38....

A-39....
A-40....

A-41....

A-42....

Department
Maintaining

N. J. Board of Com-
merce and Navigation

N. J. Board of Com-
merce and Navisation

N. J. Board of Com-
merce and Navigation

N. J. Board of Com-
merce and Navigation

Navy
Pennsylvania Railroad.
Army

Army
Army

Army

Army

Date Installed

August 16, 1922.

August 16, 1922.

August 21, 1922.

August 21, 1922....

August 6, 1922

October 9, 1922 ....

November 17, 1922

November 16, 1922

November 16, 1922

November 16, 1922

November 17, 1922

Bottom of

Board to
Mud Line
(Feet)

0.0

1.0

2.0

0.0

9.0
9.0

17.0

5.0

Bottom of

Board to
M. L. W.
(Feet)

6.0

6.0

6.0

6.0

6.5

8.0

6.0
11.0

10.0

10.0

The test boards on the New Jersey coast were only maintained dur-

ing the season of 1922 and therefore no comparison of the attack in the

seasons of 1922 and 1923 can be made, but it is reported that the attack

in Barnegat Bay at the station of the New Jersey Agricultural Experi-

ment Station was much lighter in 1923 than in 1922.

The results of the inspection of test blocks are as follows:

No. 77—Teredo navalis in large numbers appeared on the first block

to be removed, and they reached an average length of 3 in. by October

20, after which time there seemed to be no growth. Test blocks were

thoroughly honeycombed. Associated organisms were Bryozoa and Mytilus

with a few Lhnnoria.

No. 76

—

Teredo navalis attacked promptly and in 2 months the blocks

were thoroughly honeycombed. The animals reached a length of over

3 inches in the same time. Associated organisms were Balanns and

Green Algae.

Dr. Thurlow C. Nelson reports, when studying oyster culture in

Barnegat Bay for the New Jersey Agricultural Experiment Station, that

he found one of the platforms used for collecting oyster spat to have

been completely destroyed by Teredo navalis in five weeks. Dr. Nelson

also reports the presence of Bankia gouldi in Barnegat Bay. During the
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summer of 1921 when this damage was done by Teredo iiavalis the salinity

of the water was unusually high.

No. 78

—

Teredo iiavalis attacked this board promptly, the first block

after two weeks' immersion containing large numbers. They reached a

length of about 3 in. before the end of the season of activity. Associated

organisms were Bryosoa, Green Algae, and a few Liiinioria.

No. 80—The first block removed, after 19 days' immersion, contained

50 to 75 Teredo novalis from iV-in. to %-in. in length, and within one

month the maximum length had increased to 2 in. These test blocks were

thoroughly honeycombed in 3 months.

Limnoria appeared in considerable numbers and the associated organ-

isms were Balanus and Bryosoa.

YD-401—Unfortunately, the Naval detachment left this station about

one month after the board was immersed and only two blocks were

received, both containing several immature shipworms. The growth of

Balanus was heavy.

Pa-4—No shipworms appeared on this board until August, 1923,

10 months after the board was immersed, but one Bankia gouldi was

found in the block removed August 11, 1923. Only a few animals were

found, the longest being about SVi in. long. The associated organisms

Balanus and Bryosoa, ordinarily indicating the possibility of shipworm

attack, were found about 6 months before the first Bankia appeared.

A-38 and A-39—These boards were lost through the breaking of

moorings, and replaced twice. No organisms of any kind were found on

the few blocks received.

A-40—Three boards were lost at this station, none of them remain-

ing in service 3 months. No organisms were found on the first two, while

the third, which was in service betw'een June 5th and August 15th, 1923,

showed the associated organisms of Green Algae, Tubnlaria and Bryosoa

(Lepralia), but no borers.

A-41 and A-42—No life of any kind appeared on the 32 blocks re-

ceived from these two stations.

Methods of Protection

Several of the piers at Atlantic Chy and other resorts have piles pro-

tected from borer attack by concrete jackets, removable wooden sheath-

ing and other methods, but no definite service records were obtainable

except that the City Engineer of Atlantic City states that 1-in. creosoted

sheathing boards are destroyed in 10 years.

The Pennsylvania Railroad (P. & B. H. R. R., P. Sz/L. B. R. R. and

W. J. & .S. R. R.) report the following structures:
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New Jersey & Delaware Bay

Location or Name
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destroy the pile supports of a bridge over the Severn River at Annapolis

in 4 years' time. A light attack on a pile bridge of the Pennsylvania Rail-

road over Bear Creek at Sparrows Point was reported as having occurred

in 1917, about 10 per cent of 100 piles being affected. Repairs to the

Lighthouse Wharf at Washington, built in 1910, were made necessary on

account of damage by Limit oria.

Committee Investigations—On account of the installation of sani-

tary sewers and the consequent cleansing of the harbor, it was thought

advisable to place test boards throughout the harbor. A board was also

placed at the Lighthouse Wharf, Washington. The- boards installed were

as follows

:

Position

Baltimore

—

Canton Ore Pier
Clinton St. Pier
Bear Creek Bridge
Hanover St. Bridge

Fort Mclienry

Coast Guard Depot, So. Baltimore
Curtis Bay
Locust Point
Standard Oil Plant
locust Point

Washington, D. C.

—

Lighthouse Wharf

Symbol

PA-1 . . .

.

PA-2 . . .

.

PA-3 . . .

.

BH-l...

BH-2.,..

CGD-L,
B&0-5...
B&0-6...
So.-4
ASR-
AtoC

L-5-1

.

Department
Maintaining

Pennsylvania R. R. . .

.

Pennsylvania R. R. . .

.

Pennsylvania R. R. . .

.

Harbor Board of Balti-
more

Harbor Board of Balti-

more
Coast Guard
Baltimore & Ohio R.R
Baltimore & Ohio R.R
Standard Oil Co

American Sugar Refin
ing Co

Lighthouse Dept

Date Installed

September 1,1922..
September 1,1922..
September 1, 1922..

September 15, 1922

September 15, 1922
October 1, 1922....
October 15, 1922 . .

.

October 15, 1922 . .

.

November 1, 1922..

March 1, 1923....

October 31, 1922.

Bottom of

Board to
Mud Line
(Feet)

0.5
12.0
1.5

0.5
1.0
I.O

Bottom ol

Board to
M. L. W.
(Feet)

9.0
10.0
15.0

8.0
21.0
14.0

With the exception of evidence of slight working by Lininoria on one

of the A.S.R. boards, no signs of either shipworms or crustacean borers

have been noted on any of the blocks from these stations. Other organisms

noted were Balaniis, Bryo::oa and Mytilus. No life of any kind was per-

ceptible on blocks from Boards PA-2, BH-2, B&0-5 & 6, SO-4, ASR-A &
B and L-5-1. Figure 17 shows records of salinity, temperature, oxygen

content and hydrogen-ion concentration observed by the American Sugar

Refining Company at the site of their test boards.

Methods of Protection

Protection against marine borers in Baltimore Harbor has been con-

sidered to be unnecessary.

Substitutes for Timber

Concrete—The Committee has collected no service records on con-

crete structures in Baltimore Harbor.
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Conclusions
,

It would appear that protection against marine borers is unnecessary

in the immediate vicinity of Baltimore and Washington. Because of the

purification of the waters in the harbor of Baltimore, it seems somewhat

doubtful whether this apparent immunity can be considered permanent and

unprotected structures should receive careful and frequent inspection.

Locations at Sparrows Point and Annapolis should be looked on with more

suspicion than those at Baltimore proper. The presence of Balanus and

Bryozoa on boards Pa-3 indicate that the existence of shipworms is prob-

ably not impossible.

NORFOLK HARBOR
Description

The approach to Norfolk Harbor is by way of Hampton Roads, 16

miles west of Cape Henry, the connecting channel having a minimum
depth of 38 ft. A channel dredged to a minimum depth of 40 ft. leads

from Hampton Roads south to the harbor proper which is located at the

mouth of the Elizabeth River. The three branches of the river (Eastern,

Southern and Western) form the waterfront of Norfolk, Berkeley, Ports-

mouth, Port Norfolk and West Norfolk. The Naval Operating Base and

important railway terminals are located on the dredged channel leading to

Hampton Roads. Extensive waterfront structures consisting of the ter-

minals of the Chesapeake and Ohio Railway, and the plant of the New-

port News Shipbuilding and Dry Dock Company are located at Newport

News directly across the Roads, at the mouth of the James River.

The mean tidal range is 2.78 ft. and the extreme range recorded is

6.9 ft., observed at the upper end of the harbor at the U. S. Navy Yard.

Tidal currents vary between the same limits from one to six miles per hour,

the average velocity at the Naval Operating Base being approximately 3

miles per hour.

Storms are frequent and of high intensity, the wind reaching a

velocity of 90 miles per hour.

Into the Elizabeth River is dumped the entire sewage of Norfolk and

Portsmouth, which, together with industrial wastes, pollute the water to a

fairly high degree, including both oil and chemical pollution, the latter

emanating principally from a number of fertilizer manufactories. The

untreated sewage of Newport News is discharged into Hampton Roads.

The temperature of the water varies from 30 to 85 degrees Fahren-

heit; the salinity from 5 to 23 parts per thousand. (See Figures 18 to

21, incl.)

Marine Borers

Past History—Shipworms and crustacean borers have always been

present at Norfolk—the latter to a less extent—and of late years all timber

which is destined to be exposed for any length of time has been protected.
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The greatest intensity of attack is found at Sewall's Point, where a number

of foundation piles were destroyed during the construction of a pier. The
Gilbert Street Pier failed completely within four years after construction.

Farther up the river at the Navy Yard the attack has been found to be

less severe. However, the practice of protecting timber is general through-

out all parts of the harbor.

The average life of untreated timber has been variously estimated

from two years at Sewall's Point and the Naval Operating Bases, to five

years in the Eastern Branch of the Elizabeth River and sometimes as

much as eight or ten years in the extreme inner harbor.

Standard test boards were located as follows

:

Location

Bousch Ck. Bulkhead
Sewalls Point
Pier 4, N. & W. Ry
Bulkhead, N. S. Ry
Pinners Point
So. Ry. Pier
Pier 1, C. & O. Ry
Newport News Shipbuilding and Dry-
dock Plant

Great Bridge, Va

Symbol

YD-502...
VA-1
NW-1 ....

NS-1
S-1

S-2
CO-1

NNS-1-13
A-1

Department
Maintaining

Navy
Va. Ry
N. & W. Ry
N. S. Ry...
So. Ry
So. Ry
C. & O. Ry.

N. N. S. B.
Army

Date Installed

September 15, 1922

September 12, 1922
September 1, 1922

October 20, 1922 .

.

October 1, 1922...
October 1, 1922...
September 1,1922.

January 30, 1923....

September 16, 1922

Bottom of

Board to
Mud Line
(Feet)

0.5
3.0
1.0
2.0
2.0
1.0

Various
1.0

Bottom of

Board to
M. L. W.
(Feet)

20.5
14.3
9.0
8.2
8.2
9.5

Various
6.8

The results of inspections of test blocks are as follows:

YD-502—Only 4 blocks from this board were examined, the third

removed December 20 containing the only shipworms which proved to be

Bankia gouldi. Associated organisms were Balanus and Bryosoa.

VA-1—Many shipworms were found in block 2, removed October 17.

The majority of these were Teredo navalis, the remainder 5a«^ja gouldi.

This proportion prevailed in the succeeding blocks in each of which the

shipworms numbered from 100 to ISO. On February IS, 1923, the board,

together with the remaining original (Nos. 10-24) and the replacement

(Nos. 2S-33) blocks were removed from the water and forwarded for

examination, the result of which determined the end of the season of

activity as occurring between October IS and November 1. After the

latter date growth practically stopped, as was evidenced in finding live and

healthy specimens of only 2 mm. length on the date of examination,

February 2Sth. These specimens were found in blocks 25 and 26, placed

October 1 and 15, respectively. Neither block 27, placed November 1, 1922,

nor any of the succeeding .blocks contained any shipworms. A new board

of revised type was placed, and the first shipworms {Bankia gouldi)

appeared in block 4 removed July 7, 1923. Teredo navalis were found one

month later. No Limnoria were found on any of the blocks. Associated

organisms were Balanus, Bryozoa and Ostrea.
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NW-1—Shipworms first appeared in block 2, removed October 2, 1922.

The succeeding blocks, 3 to 22 inclusive, contained 10 specimens more or

less, about equally divided between Teredo navalis and Bankia gouldi.

Block 23, removed August IS, 1923, and succeeding blocks 24-27 inclusive,

showed complete destruction by Bankia gouldi of the 1923 brood. A few

Limnoria were found. Associated organisms were Balanus, Bryosoa and

Ostrea.

NS-1—These blocks, placed late in the season, showed no life of any

kind until No. 5, removed February 3, 1923, was reached, on which there

appeared a few barnacles. Block 10, removed August 4, 1923, and block

11, removed September 4, 1923, contained 10 and SO specimens of Bankia

gouldi respectively. Associated organisms were Balanus and Bryosoa. No

Limnoria were found.

S-1—A single specimen of Teredo navalis belonging to the 1922 brood

was found in block IS, removed May 16, 1923. Block 19 contained one

specimen and block 20 seven specimens, the largest one being 10 inches in

length. SO to 100 Bankia gouldi appeared in blocks 21, 22 and 23. Both

blocks 24 and 2S, removed October 1 and 16 respectively, were well filled

with Bankia gouldi. No Limnoria were found. Associated organisms were

Balanus and Bryozoa.

S-2—One specimen of Teredo navalis was obtained from each of

blocks 10, 17, 18 and 19, the lengths of their tubes being %, 2%, 3 and 5

inches, respectively. These blocks were removed March 1, June 16, July 2

and July 16, 1923, respectively. Block 20, removed August 1, contained 10

shipworms of large size—both Teredo navalis and Bankia gouldi in about

equal proportions. Block 21, removed two weeks later, contained about 20

specimens. Blocks 22 and 23 contained each about 50 specimens of Bankia

gouldi and few if any of Teredo navalis. Blocks 24 and 2S, the latter

removed October 16, were filled with Bankia gouldi. No Limnoria were

found. Associated organisms were Balanus and Bryosoa.

CO-1—Twenty-four blocks in all were examined, the last one being

removed August 16, 1923. With the exception of the first one, all blocks

contained each frorri 4 to 16 shipworms about equally divided between

Teredo navalis and Bankia gouldi. No Limnoria were found. Associated

organisms were Ostrea, Balanus and Bryosoa.

NNS-1—This test comprised 13 galvanized plates to each of which

were attached a set of 48 test blocks 2 inches by 4 inches by 5 inches, 24

being of the sap and 24 of the heart wood of short leaf yellow pine. They

were placed in the water January 30, 1923, too late for the 1922 and far

in advance of the 1923 season. The first shipworms appeared in the 10th

series of blocks removed July 16, 1923, both Teredo naz'alis and Bankia

gouldi attacking the heart and sap wood impartially. The attack of

Bankia goiddi grew in intensity with the succeeding blocks, the final

series (No. 16, removed October 1) being entirely filled with shipworms

excepting those blocks which being at the top of certain plates were not

continuously submerged. Associated organisms were Balanus and Bryosoa.
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A-1—Twenty-five blocks were examined, of which blocks 2, 6, 8, 9,

10, 14, 15, 17, 20, 21 and 22 each contained one specimen of Bankia gonldi.

Associated organisms were Balanus, Mytihis, Bryozoa and numerous non-

boring Crustacea.

From the foregoing, it will be seen that a period of immunity of

about 8 months between October 15 and June 15 may be expected in

this territory. This period will vary slightly from these dates according

to the variations found in temperature.

Salinity and temperature observations of the water of Norfolk harbor

were recorded by the Southern Railway Company and the Norfolk &
Western Railway Company (Fig. 18, 19 and 20). Similar records were

made by the Army at Great Bridge (Fig. 21), from which it was ascer-

tained that there are long periods of little or no salinity, a condition

which has hitherto been considered impossible for the continued existence

of Bankia gouJdi, and which necessitates a revision of previous ideas as

to immunity from this species.

Methods of Protection

Creosote Impregnation—The Seaboard Air Line finds piles treated

with 16 lb. per cu. ft. to be in good condition after 8 years' service.

The Norfolk & Portsmouth Belt Line Railroad finds 75 per cent of piles

treated with 12 lb. per cu. ft. to be in use after 20 years' service. The
Southern Railway has been using 16-lb. treatment, but considers this

treatment too light and that it should be increased to 20 or 22 lbs. The

New York, Philadelphia & Norfolk Railroad states that nine piles creo-

soted with 16 to 18 lb. of oil per cu. ft. last 20 to 25 years—charred

cypress piling from 15 to 18 years. The Atlantic Coast Line uses 16

to 18 lb. ; the Virginian Railway 12 to 16 lb., piles being found in good

condition after 15 years' service. The piles of the Norfolk & Western

Railway docks built between 1890 and 1892 at Lambert's Point were

treated with approximately 22 lb. creosote, and analysis of three pile sec-

tions cut from piles in these piers in 1922 showed an oil content of from

0.9 lb. to 4.2 lb. of creosote per cu. ft., and two of them had been attacked

by Bankia goiildi, while the third which was cut from a point above low

water was not attacked. The Norfolk Southern Railroad uses 20 lb.

;

the Chesapeake & Ohio Railway 16 lb. The experience of the Newport

News Shipbuilding & Dry Dock Co. leads it to conclude that full-cell

treatment is most successful, prolonging useful life of some piles to 20

years. This company has experimented also with "Carbolineum," "Reeds

Wood .Preserver," copper paint and heavy red lead, the former two having

no noticeable effect and the latter two good until pierced. The U.S.

Lighthouse Service uses piling impregnated with 20 lb. of creosote oil to

the cu. ft. for all teredo infested waters of this district.

Armor—Previous to the adoption of the practice of creosote im-

pregnation, the Lighthouse Service covered all untreated piling for use in

this district with copper, yellow metal or galvanized sheet iron. Sheet

steel was used on the aprons at the entrance to Dry Dock No. 2, U.S.
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Navy Yard, to protect untreated timber. The metal is now said to be

destroyed and the timber much aflfected by borers.

Substitutes for Timber

Iron and Steel—The following table shows the service record of

metal supports:

Location
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Work on Municipal Terminal was started April, 1922. The first

unit which is under construction consists of a marginal wharf 1,400 ft.

long, a pier 1,250 feet long and 494 feet wide, a grain elevator with

storage tanks ; drier, and conveyor galleries, together with the necessary

railroad yards, roadways, fire, water and electric services.

The marginal wharf consists of reinforced concrete bearing piles and

a reinforced concrete sheet pile wall under the inner face of the platform.

The pier is a solid fill type pier surrounded on three sides by a

reinforced concrete platform supported on reinforced concrete piles and

with reinforced concrete sheet piling under the inner face of the platform.

The concrete piling in connection with these structures has just been

completed. The depth of water provided around the pier and in front

of the marginal wharf is 35 ft. below M.L.W. The piles were cast on

shore, and after being cast were allowed to season in air for a minimum
of thirty days and were then driven with steam hammer pile drivers and

hydraulic jets where necessary. The mixture used in casting the piles

was one part Portland cement, 1^ parts of clean, sharp, washed sand,

and three parts of clean washed quartz gravel screened to pass through

54-inch ring. Fresh water from the Norfolk City Water Works was

used in mixing. The concrete was conveyed from the mixer to the forms

by concrete buggies and was thoroughly spaded after being dumped into

the forms. The piles were kept covered with cloths which were kept

dampened for the first ten days after same were cast. The first concrete

pile in this structure was driven July, 1922, and the driving has continued

practically continuously since this date. There is no evidence to date

of any defective work in connection with this piling. Untreated timber

used for construction purposes in connection with this work was badly

attacked by borers during the construction period.

Conclusions

Unprotected timber structures should be expected to last from 2 to 5

years, except in the inner harbor, where a somewhat longer life is

probable.

A period of immunity from attack of molluscan borers may be

expected from November to June, inclusive.

Piles creosoted to refusal should have an average life of 20 years.

Wrought and cast iron show an excellent record, but the oldest

structure recorded being only 35 years old no estimate of average life is

possible.

With one exception, the unprotected concrete is of too recent con-

struction to justify conclusions as to its serviceable life.
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BEAUFORT (N. C.) HARBOR AND CAFE FEAR RIVER

Description

Beaufort Harbor is the southern terminus of the Norfolk-Beaufort

section of the inland waterway to which it is connected by a dredged
channel of 12 ft. minimum depth. At the entrance to the harbor, the

tidal currents run with considerable velocity, especially during spring

tides, and follow generally the direction of the channel. The Norfolk

Southern Railroad test board is located on its bridge crossing this channel

about equidistant from the towns of Beaufort and Moorhead City. The
mean rise and fall of tide at this point is 3 ft. The Chemical Warfare

Service have in place two test boards located near the site of the Marine

Laboratory of the Bureau of Fisheries on Pivers Island.

Marine Borers

Past History—Shipworms were known to exist at Beaufort and at

the mouth of Cape Fear River. The Army engineers estimate the life

of unprotected piling as one season at the former and usually two seasons

at the latter place.

Committee Investigations—Standard test boards were installed as

shown in the following table

:

Location
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The new board placed May 16th showed almost immediate attack

by Bankia gouldi and Teredo navalis and by July 7th the block was filled

95 per cent with Bankia and 5 per cent with Teredo, the longest Bankia

being about 3 in. and the longest Teredo about 2 in.

Some Limnoria were also found as well as the following associated

organisms: Balanus, Bryosoa (Lepralia and Bugiila), Anomia, Algae and

Gasteropods.

CWS-1—Attack by Bankia gouldi was immediate and Block 3, removed

September 7, was completely filled with shipworms, principally Bankia

gouldi, though several specimens of Teredo (Psiloteredo) sigerfoosi were

found. The block removed October 10 was completely riddled and a

larger proportion of Teredo sigerfoosi were found than in the preceding

block. Associated organisms were the same as in NS-2, except that no

Algae appeared and Ostrea did.

CWS-2—Animals found were about the same as in CWS-1, as were

the accompanying organisms.

Martesia w^ere also found in test timbers maintained by the chemical

Warfare Service.

Methods of Protection

Creosote impregnation has been in general use and when sufficient

absorption is obtained has proven fairly satisfactory. Piles treated with

20 lb. of dead oil tar per cubic ft. were found to be in perfect condition

after 20 years' service, and 14 lb. per cu. ft. was found to be insufficient,

piles so treated and driven in 1890 in the Engineers' wharf at Southport

having been found 'to be badly damaged in 1901.

"Protexol" was used for impregnating sheathing for the wooden hull

of floating plant belonging to the Corps of Engineers, U.S.A. Records

show that, whereas unprotected sheathing lasts only one season, w-hen so

treated three to five years' service is obtained.

Substitutes for Timber

Cast Iron—About the year 1900, the Quartermaster Department
U.S.A., built a wharf at Fort Caswell, supported by cast iron piling,

which is reported to be in good condition at present.

Concrete—In 1912-13, the Lighthouse Service built 32 reinforced

concrete range light structures in the Cape Fear River, distributed between

its mouth and Wilmington and exposed to water of ocean salinity, dimin-

ishing to fresh water at a point below Wilmington. The substructures

consist each of four reinforced concrete piles, supporting a tower foun-

dation of four reinforced concrete beams, strengthened at their juncture

by reinforced concrete braces, and were built at the same time and with

the same materials under the following specifications

:

"Piles.—The 4 reinforced concrete piles are to be 14 in. square
throughout their length with corners chamfered 2 in., except at the lower
end, where the piles are to be tapered for a distance of 10 ft. to an 8-in.

square end.
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"Each pile is reinforced with four 1-in. and four Yi-'m. round steel

rods running the entire length of the pile, with the exception that the

^-in. rods are to be stopped ofif where the pile starts to taper. The 1-in.

rods must be bound together with 54-in- round steel hoops, having a close

loop around each rod and being spaced 2 ft. apart throughout the length

of the pile, also V/z-'m. iron jet pipe shall be run through center of pile

the entire length, as shown.

"Beams—The 4 concrete beams will be reinforced with 3 one-inch

round steel rods, placed not less than one inch from the lower surface

and with one J4-i"'^h round steel rod in the center, and not less than one

inch from the top surface. The beam reinforcement will be 2 inches

shorter than the width of the structure.

"CoN'CRETE-—The concrete is to be mixed in the proportion of

1:2:4, using the best grade of Portland cement, clean, sharp, coarse sand
and 54'inch crushed granite. Each pile must be cast in one operation and
carefully tamped, and the forms must not be removed in less than 24

hours. The pile must be wet every day for 2 weeks after the forms are

removed and must be 2 months old before they are driven.

"Ekectiox—The piles are to be jetted or driven in jilace with their

heads exactly in the same horizontal plane and spaced as shown on draw-
ings. In case the water jet is used, the water must be shut ofif and the

last 12 in. driven by hammer properly cushioned.

"The beams and braces must be cast in one operation, and the side

forms must be allowed to remain in place for at least 24 hours, bottom for

two weeks. At the end of that time the superstructure may be erected."

Concerning the present condition of these structures, H. L. Beck,

Superintendent, 6th District, Lighthouse Service, reports under date of

October 10, 1922, as follows

:

"The structures are inspected at least once a year. Several very care-

ful inspections have been made, after which reports were submitted to the

Bureau of Lighthouses in Washington. In 1914 no deterioration was
noted. On February 4, 1916, the following report was made: 'No deterio-

ration of the piles and concrete foundation has been noted to date. About
half of these structures are in fresh water under favorable conditions for

their preservation. The characteristic method of deterioration noted in

some other structures in the district, namely, the cracking of the piles

and beams along the reinforcement, has not become apparent in any of the

Cape Fear structures to date.'

"In June, 1917, the inspection reports indicated in general that the

structures in the lower part of the river were more or less cracked in the

piles and under surfaces of the sills, while those in the upper part of the

river were in good condition. The cracks in the piles apparently did not

extend below the water line and were usually on the chamfers of the piles

or on the faces close to the chamfers and about over the main reinforce-

ment. Several piles were scraped of marine growth to see if the cracks

extended below the water level. The cracks in the underside of the sills

were usually over the main reinforcement, and in some cases appeared as

about to flake off. There were practically no cracks on the upper sides of

the sills."

"I have inspected a number of the structures within the past year,

but made no detailed record of their condition. In general, those in the

fresh water of the upper river are still practically as good as when erected

where they have not been damaged by collision or ice. As one goes down
the river, the cracks are fine where the water is only slightly salt, but they

become wider and more serious where the practically undiluted sea water
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has access to the structures near the mouth. Here the reinforcing rods
are exposed and rusted away in places. Pieces of concrete have cracked
off in places."

_
"Deterioration is slowly progressing, being confined in general to cor-

rosion cracks. These concrete substructures are still amply strong to sup-
port the skeleton steel superstructures.

"When demolished structures (two destroyed by collision and one by
ice in the winter of 1917-18) were rebuilt, creosoted piles were used in

preference to reinforced concrete piles. The reasons for the change to

creosoted pine piles were: (a) lower first cost, (b) quicker erection,

(c) better ability to withstand the shock of collision when struck' by float-

ing objects, including vessels navigating the river, and (d) sufficient dura-
bility to meet requirements.

Conclusions

Marine borer attack at Beaufort is heavy, and the animals can be

expected to be active from May 1st to December 1st. Structures erected

after December 1st and before May 1st will not be seriously attacked

before the latter date.

The service given by the reinforced concrete piles in the structures of

the Bureau of Lighthouses in the Cape Fear River illustrates clearly the

difference in the effect of fresh and salt water on reinforced concrete.

All wooden structures at Beaufort and near the mouth of the Cape
Fear River should be protected against borers if a life of over one year

is desired.

CHARLESTON HARBOR
Description

The entrance to Charleston Harbor is between two converging jetties

which extend nearly three miles seaward across the bar across which

there was in 1921 a straight channel of 30 or more ft. at low water, with

a least width of 400 ft. The city of Charleston is situated at the head
of the harbor and at the confluence of the Cooper and Ashley Rivers,

about 7J/2 miles from the ocean. The principal wharves are on the west
bank of the Cooper River, which forms the eastern waterfront of the

city. There is an available depth of 30 ft. for about 9 miles up the

Cooper River to the port terminal, a point three miles above the Navy
Yard. In the Ashley River there is a channel of 20 ft. depth and 100

ft. minimum width as far as Duck Island, at which point the depth

decreases to seven ft. at mean low water. The mean range of tide at Fort

Sumpter is 5.2 ft., and at the Navy Yard 5.1 ft. The maximum observed

velocities of the tidal current at ebb strength are about 2.6 knots between

the jetties; three knots between Fort Sumpter and Fort Moultrie; two
knots off the eastern front of Charleston, and four knots at the Navy Yard.

Marine Borers

Past History—Both shipwornis and crustacean borers are present
in these waters. Practically all reports agree that unprotected timber lasts

normally about two years, and is therefore employed only for temporary
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structures, and for fender systems and dolphins where it appears that

mechanical injury is likely to destroy it before the borers.

Committee Investigations—In order to make proper identifications

of the different kinds of borers and to ascertain the rate of destruction

and period of immunity if there were such, standard test boards were

installed as follows

:

Location

Fort Sumpter
Standard Oil Refinery, .

.

Southern Railway Docks
U.S. Navy Yard

Symbol

A-13....
SO-5...
S-3
YD-601

Department
Maintaining

Army
Standard Oil Co
Southern Raihvaj' Co
Navy

Date Installed

September 6, 1922..

November 1, 1922..

October 1, 1922....
September 1,1922..

Bottom of

Board to
Mud Line
(Feet)

4.0

0.0
6.2

Bottom of

Board to
M. L. W.
(Feet)

11.0

16.0
26.9

The results of the examination of the test blocks are as follows

:

A-13—The first block, removed September 16, showed a few Limnoria

and several hundred minute Bankia goiildi; the next block, removed

October 2, was half filled, the longest animal being 4 in. long, and the

next block, removed October 23, was completely honeycombed. Teredo

iiavalis were also found in small numbers, the largest found up to January

15, 1923, being 5 in. long. A very few Martesia were also found. The

board was replaced by a new one on February 16, 1923, and this board

was lost and replaced in July. This last board was examined in October,

1923. It is evident that the decline in the activity of Bankia goitldi begins

about September 15 and has entirely stopped between November 1 and

15, but the beginning of the breeding season was not definitely deter-

mined on account of the loss of the board. Limnoria were destructive,

and the associated organisms were Balanus, Bryozoa and Algae.

SO-5—The first Bankia goiddi appeared in Block 7, removed February

15, 1923, and some of them had reached a length of 1>4 in. by March 15.

The first Teredo bartschi appeared in the block, removed May 15, when

the two Bankia gouldi in the block were 4 in. long, which was doubled

by July 15, and the block of August 15 was entirely filled. The number

of Bankia gouldi found was small until the period between June 15 and

July 1, and the proportion of Teredo bartschi was small.

Limnoria were present in considerable numbers, and the associated

organisms were Balanus, Bryozoa (Lepralia and Bugula), and Algae.

S-3—The first Bankia gouldi and Teredo navalis appeared on the block

removed November 17. The block removed January 31, 1923, contained

about 50 shipworms, the largest of which was a Bankia gotildi nearly 5

in. long. The first Teredo bartschi was found May 1, and the block

removed June 1 was completely filled with Teredo bartschi, indicating that

its season of activity was over before the board was placed, and com-

menced about May 1. Later blocks was entirely destroyed.

Limnoria attack was heavy. Associated organisms were Balanus and

Bryosoa.
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YD-601—The second block, removed October 2, contained four Bankia

gotildi, one of them 1 in. long. This number increased to 20 on the next

block, which number remained about constant until December 6, when

about 50 were found, the length being up to 4 in. A few Teredo navalis

also appeared. On January 6 five Teredo bartschi with a length of

from 1 in. to 2 inches were found, in addition to the other species.

Block 11, removed February 22, contained about 100 shipworms of the

three species, when the board was replaced by one of the 1923 model.

The first shipworms (Bankia goiildi) appeared with a maximum length

of about 2 inches in the block removed July 5. This length had increased

to about 5 in. by August 2, and Teredo navalis of the same length were

found, and the maximum length one month later was over 11 in. Teredo

bartschi were present in small numbers.

There was a fairly heavy attack of Limiioria and associated organisms

were Balanus, Bryozoa and Algae.

Salinity and temperature observations were recorded monthly by the

Navy at YD-601. The results are shown on Fig. 23.

Field Tests—About the first of January, 1923, board A-13 (Fort

Sumpter) was removed from the water, and blocks Nos. 11 and 12 were

bound with copper bands of one-half inch width and copper wire respec-

tively, spaced at intervals of one-half inch. The blocks were already

well filled with shipworms, and the test was for ascertaining if the

metal would retard or stop their growth. On removal of the board

February 16, it was found that the copper bands had killed or slowed

the growth of both the shipworms and associated organisms. A lesser

effect was experienced with the copper wires. In view of the results

of this experiment, a set of 8 boards, made with galvanized bars or

palmetto poles, to which were attached blocks bound with copper bands and

wires spaced at intervals ranging from one-half inch to 2^ in., together

with unbound blocks to serve as controls, were immersed at Castle

Pinckney between February 23 and March 4, 1923. Blocks have been

detached and forwarded regularly twice monthly since the date of

immersion. With respect to both Limnoria and shipworms, the intensity

of the attack is somewhat less—in proportion to the closeness with

which the bands are spaced—than that occurring on the control blocks.

There was comparatively little difference in the attack on bound and

unbound blocks when the spacing of the bands or wire was over ^ in.,

but with ^-inch and to a lesser extent ^-inch spacing the attack is

much lessened, though not negligible.

Test blocks bound with iron bands, attacked to palmetto logs and

otherwise similarly prepared to those at Castle Pinckney, were con-

structed by the Seaboard Air Line and immersed February 13 m front

of that company's dock at its bulk storage warehouse on Cooper River

(see SA-4). None of these blocks having been inspected as yet, they

will form the subject for a later report.
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Methods of Protection

Creosote Impregnation—This method of protection is quite gen-

erally employed with varying results. Pine piles supporting the Charles-

ton Lighthouse Depot, treated with 18 lbs. of creosote per cubic foot in

the piles and 14 lbs. in the braces, driven in 1916, showed no

damage until 1920. An inspection made July 3, 1922, disclosed serious

damage to the bracing by Limnoria. The Superintendent of the 6th

District says : "The creosoted piles have not been seriously damaged
so far, but a good many of them have been attacked. In some cases

there are areas as large as 3 or 4 square ft. that have been attacked by

Limnoria, but the borings do not go into the piles more than % in.

Tn smaller areas the attack has gone deeper."

The Navy has experienced both good and bad results with creosote

treatment, one lot of piles which were driven in 1911 having been found

unserviceable in 1914. Piles with 18-lb. treatment driven in the Southern

Railway Company's Coal Pier in 1914-1915 were found in 1922 to have

been severely attacked, and piles with 22-lb. treatment in the Clyde Line

docks driven in 1912 were being attacked in 1922, with a prospective

service of only two more years

The dry dock pontoons of the Charleston Dry Dock and Machine

Co. were sheated in 1919 with a layer of ship felt covered by 1 in.

creosoted lumber, 12 lb. treatment. All sections of the dock have been

inspected during 1923, and "The sheating was found to be in practically

the same condition as when applied."

Armor—Both copper and yellow metal have been used as sheath-

ing, proving effective as long as intact.

The Charleston Dry Dock & Machine Company drove about 600 yellow

pine piles for their dock at Charleston, S. C, in the fall of 1918. These
piles were studded with roofing nails 1 in. long with %-in. heads, the

spacing being obtained by using J^-in. mesh chicken wire as a template.

The nails were driven by negro boys at from 10 to 15 cents per hour.

The cost, including the material, ran about 40 cents per linear foot, of

which about 22 cents was labor. A photograph of a section of timber

cut from one of the piles so treated, and pulled in September, 1922, is

shown in Fig. 11, page 996, Bulletin 255. Under the microscope this

specimen shows evidence of having been penetrated by 15 shipworms. On
the edges four burrows are exposed. The invasion was apparently stopped

by the repellent qualities of the spreading iron rust.

Untreated piling in these waters lasts not to exceed two years.

A protective coating has been successfully tried out at the U. S. Navy
Yard in the construction of building ways. Immediately after the piles

were placed, 20 d nails were driven in here and there about ten inches

on centers, and a sheet metal casing placed about the piles allowing about

two or two and one-half inch clearance around the circumference and
carried down to approximatdy 12 in. below the mud line. This space
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was then filled in with 1:2:4 concrete with 5 per cent hydrated lime. The

only failures were those in which the concreting was not carried deep

enough into the mud.

Substitutes for Timber

Metal—There is a cast iron pile wharf at Sullivans Island in front

of old Fort Moultrie, which was constructed in 1907 and is still in good

condition. No special record of this wharf has been kept. One or two

of the brace piles at the end of the wharf have given way, due to rusting

of the flange bolts.

Concrete—No data on concrete have been collected.

Conclusions

The period of inactivity so far as the growth of the animals is con-

cerned is less clearly defined than in other harbors. It appears that while

some growth occurs during the winter, the period of comparative inactivity

extends from about the 15th of November to about May 1st.

Timber piles require the best possible protection in order to avoid

heavy losses—20 to 22 lb. creosote impregnation can be expected to

give an average life of about 10 to 12 years.

The wharf of the Charleston Dry Dock and Machine Company indi-

cates the possibility of their method of protection giving long life, based

on the results of the first five years, since the iron impregnation will

increase in depth with time and therefore become more effective. It

would be advisable in using this method to drive the piles early in the

period of inactivity of the borers (November or December) so that the

rust incrustation may be as heavy as possible before the borers become

active in the spring. These piles should not be allowed to dry out and

check before being driven.

Sufficient time has not yet elapsed since the construction of this

dock to show definitely its service life, but its present condition indicates

that this process has much promise.

SAVANNAH AND BRUNSWICK

General Description

From the entrance to the Savannah River, about 15 miles below the

City of Savannah, the river is being improved to obtain a depth of 30

ft. with a general width of 500 ft. to the Quarantine Station; thence 26

ft. depth and 400 ft. width to the Seaboard Air Line Railway Bridge;

and thence a depth of 21 ft. and width of 300 ft. to Kings Island, a total

distance of 24 miles. In 1921 there was a minimum depth of 21 ft. from

the sea to the City. The mean velocity of the ebb current at strength

ranges from 1.1 knots at Savannah to 2K knots per hour at the entrance

to the river, and that of the flood is about Yi knot at Savannah and 2
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knots at the entrance. The mean rise and fall of tide at Fort Scriven

is 6.9 ft. and at Fort Jackson 6.6 ft.

The average distance from the terminals of the various railway and
steamship companies at Brunswick to the open sea is about 12 miles, with

a controlling depth of 30 ft. at mean high water. The tidal range at

the entrance bar is 6.6 ft. and within the harbor 7.0 ft. The tidal currents

have an estimated velocity of one to two knots per hour.

Marine Borers

Past History—At the City of Savannah, the water is said to be

fresh and there is no record of the presence of marine borers. Near the

mouth of the Savannah River and in Brunswick harbor proper, both

Limnoria and shipworms are present. The life of unprotected timber

is estimated from past experience to be generally not over 2 years.

Committee Investigations—The Savannah River appeared to offer

ideal territory for determining the boundary line beyond which marine

borers would not thrive. Accordingly nine boards were installed at fairly

regular intervals from the mouth of the river at Fort Scriven to the

Central of Georgia Railway terminals. It was the plan of the Com-
mittee to study the physical and chemical condition of the water on either

side of the point of farthest advance when it had been definitely de-

termined at the end of the present season. Boards installed in both

Savannah and Brunswick harbors appear in the following list

:

Ry.

Location

Savannah River

—

Fort Scriven
Lazaretto Creek—Central of Ga
Crossing

Quarantine Dock
Long Island Crossing
Lower Dolphin
Girls House
Upper Dolphin
Fort Jackson
Berth No. 8—Cent, of Ga. Railway
Terminal

Brunswick Harbor

—

A. B. & A. Ry. Terminal

A. C. L. Ry. Terminal

Turtle Riv?r Docks—Southern Ry.
Co

Symbol

A-15..

CG-2,
A-16..
A-17..
A-18..
A- 19..

A-20..
A-21..

CG-1.

ABA I...

/ACL-L.
\ACL-Ia.

S-4

Department
Maintaining

Armv

.

Central of Ga. Railway
Army
.4rmy
Army
Army
Arm.v
Army

Cent, of Ga. Railway

A.B. & A. Ry.

^\. C. L. Ry...

Southern Ry

Date Installed

September 15, 1922

September 15, 1922
September 15, 1922
September 15, 1922

September 15, 1922
September 15, 1922

September 15, 1922
September 15, 1922

September 15, 1922

August 1, 1922.

August 29, 1922

October 1, 1922.

Bottom of

Board to
Mud Line
(Feet)

2.0
4.5
1.0
2.8
0.8
1.8

4.4

2.0
14.5
8.5

Bottom of

Board to
M. L. W.
(Feet)

7.5

10.0
9.5
*3.I

9.6
9.(5

13.8
8.4

14.0

10.0
0.5
5.5

'Board suspended in liorizontal position.

The results of the inspection are as follows

:

A-15—Block 2, removed October 16, contained several hundred Bankia

goiildi and destruction proceeded so rapidly that it became necessary to

transfer the blocks to a concrete board, which was done at the time

of the removal of the 6th block, Dec. 16. About 1 per cei^t. of the ship-
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worms found were Teredo navalis. On March 1, 1923, the remaining

original blocks (10-24) and replacement blocks (25-34) were all re-

moved and subjected to a careful examination. Among other results

of this examination, the season of activity was determined to have ended

between November 1 and November 15th and it w'as also found that

after this date further growth of living shipworms ceases. A new test

specimen of 1923 model was installed, the first block of which to show

shipworms (Baiikia gouldi) was No. 4, removed July 12, after having

been in the water one month. Teredo navalis appeared one month later.

Associated organisms were Balanus and Bryozoa.

CG-2—Shipworms first appeared in block 2 removed October 16 and

succeeding blocks (3-9) contained each from 25 to 100 specimens of

Baiikia goiildi and 2 to 4 Teredo navalis, the rate of destruction being

considerably less rapid than at A-15. An examination of the old board

and blocks, removed February 15tli confirmed the date of the ending

of the season of activity determined for A-15. Associated organisms were

Balanus, Ostrea and Bryozoa.

A-16—the test here was in all respects similar to CG2 with the ex-

ception of the absence of Ostrea and the presence of Algae.

A-17—The findings on these blocks were similar to those at CG-2,

the destruction while quite severe being less than at A-15. The end of

the season of activity came abruptlj'^ about October 1. A test board of

1923 model was substituted for the old one, March 1, 1923. Six series

of blocks from this board have leen examined, the last one removed

August 30. None of them contained shipworms. Associated organisms

were Balanus and Algae.

A-18—One specimen of Bankia gouldi was found in block 12, re-

moved March 16, 1923. Succeeding blocks (14-25 inclusive) contained

each from 3 to 6 specimens attaining a length of 12 inches. Associated

organisms were Balanus and Algae.

A-19—T\vent}'-six blocks were examined, none of which conlained

shipworms. A fairly heavy set of Balanus was observed on the ma-

jority of the blocks.

A-20—No shipworms were found in any of the 22 blocks examined,

and Balanus were considerably less numerous than at A-19.

A-21—With the exception of a few Balanus found on block 3,

and a trace of Algae on blocks 6 and 7, no life of any kind was observed

on the 9 blocks examined.

CG-1—No life of any kind was observed on the 7 blocks from this

board examined.

From the foregoing it would appear that conditions necessary for

the existence of the Bankia gouldi have become quite unfavorable when

the lower Dolphin (A-18) about 6^/i miles from Fort Scriven has been

reached, and prohibitive between that point and Girls House (A-19)

2% miles further upstream.
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Brunswick Harbor

ABA-1—The destruction at this point was rapid and severe. In ad-

dition to great quantities of Bankia gouldi, a few specimens of Teredo

navalis and Teredo hartschi were observed. A few Limnoria were noted

on some of the blocks, and Balanus were usually present. On account

of the complete destruction of the test specimen it was impossible to

make an examination to determine the date of the ending of the season

of activity. The new blocks of revised type however fixed the beginning

of the 1923 season as occurring between May 1 and June 1.

ACL-1 and la—Destruction by Bankia gouldi was similar in intensity

to ABA-1. A fairly heavy attack of Limnoria was also observed. A few

specimens of Teredo hartschi but none of Teredo navalis were found.

Associated organisms were Balanus and Bryosoa.

S-4

—

Bankia gouldi were first found in block 8, removed February 1,

and ranged in number from 5 to 12 in each of the succeeding blocks

9-14 inclusive. Blocks 15 to 19 inclusive contained an average of 30

specimens, and blocks 20, 21 and 23 each one specimen. Block 19 also

contained several specimens of Teredo hartschi. Associated organisms

were Balanus, Bryosoa and Algae. Limnoria attack was severe.

Methods of Protection

Impregnation with creosote is in general use. The oldest structure

of record so protected is the wharf at Fort Scriven, built in 1908. The
pine piles in this structure were treated to refusal, and were in good
condition when inspected in the summer of 1922.

Committee XVII has had under observation two lots of creosoted

piles in service at Brunswick that present a significant service record.

The first lot of a thousand or more were driven in 1909, and now
(1922) after a life of thirteen years, are practically all destroyed by

the borers. These piles were long leaf pine, with two to three inches of

sapwood, and were treated with 16 lb. of oil. No special care was
used in selecting, treating or handling. There was a delay of several

months after treating some of the piles, before they were driven and
they checked excessively on one side. The attack of the borers began

within three 3'ears after driving.

On the other hand, the second lot of twenty piles, which were driven

in 1912, had not in 1922, after a service of ten years, suffered any attack

whatever. They are loblolly pine, with a sap ring three or four inches

thick. They were selected from a large lot, with considerable care, to

obtain straight, smooth sticks as free from knots as possible. The inner

bark was entirely removed. They were treated green, about two months

after cutting, with 18 lb. of oil. The sapwood was fully saturated and

the treatment uniform. Particular care was used to avoid injury in

handling. They were driven soon after treatment and therefore did not

check excessively.



Marine Piling Investigations 987

These two lots of piles were treated at the same plant and were

driven side by side. The analyses of the oils used are as follows :

Kind of Oil

Snecific gravity
Water content
Distillate 0°-200°C
Distillate 200°-210°C....
Distillate 210°-235°C....
Distillate 235°-31o°C
Distillate 235°-355°C
Distillate 31o°-35o°C
ESesidue above 35o°C. to.

Lot No. 1

Imported

1.055
i %
2 %
3 %
28 %
57 %
io % soft

Lot No. 2
Mixed— Foreign
and Domestic

1.072

1.5%
1 %
1 %

16 %
41 %
20 %
21 %soft

The difference in length of service, given by these two lots of piles,

seems to be mainly due to the difference in care used in selecting and

handling, and indicate that the extra precautions will be worth while.

Records of the salinity and temperature observations made at Bruns-

wick by the Atlanta, Birmingham & Atlantic Railroad and the Southern

Railway are shown on Figs. 24 and 2S.

Substitutes for Timber

Concrete—Reinforced concrete bulkheads and piers on precast

reinforced concrete piles were built for the Atlanta, Birmingham & At-

lantic Railroad terminals at Brunswick in 1907. Unfortunately no con-

struction records are available. The 6 inch sheet piling and the piles

supporting the piers show deterioration from low water line to the top.

Below low water line good condition prevails. The 18 inch sheet piling

show no signs of failing.

Conclusions

Intense borer attack may be expected in the Savannah River as

far up stream as Long Island Crossing and from that point it decreases

in intensity until it disappears at a point between the "Lower Dolphin"

and "Girls House." An increase in salinity on account of a protracted

period of low rainfall would probably extend the range of the borers

somewhat above this point.

The period of inactivity of shipworms extends from about December

1 to June 1 in the Savannah River.

All structures in Brunswick Harbor are subject to heavy attack.

The beginning of the period of activity occurs during the month

of May, but the close of the period was not determined. It probably

does not differ much from the Savannah River.

All timber piles below Girls House in the Savannah River and all

in Brunswick should have the best protection that can be devised.
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EASTERN COAST OF FLORIDA

General Description

This report includes the Eastern Coast of Florida from Fernandina

to Key West, and the St. Johns River from its mouth to Palatka. The
general character of the coast between Fernandina and Miami is low and

sandy, with frequent shoals extending from 3 to 8 miles off shore. From
Miami to Key West the coast is formed by a chain of small islands .known

as the Florida Keys, outside of and nearly parallel to which are the

Florida reefs. Cumberland Sound is the approach to Fernandina where
the Seaboard Air Line has installed a test board at their phosphate dock

on the Amelia River in about 28 ft. of water. Tidal currents at the

entrances to the Sound are of high velocity, reaching at times 5 knots

per hour.

Jacksonville is located on the St. Johns River 28 miles from its mouth,

dnd Palatka is 54 miles further upstream. The channed is being im-

proved to a depth of 30 ft. from Jacksonville to the sea. It is about 600

ft. wide across the bar and 500 ft. wide to Mayport. From Mayport
to Jacksonville the channel width varies from 300 to 600 ft. The mean
rise and fall of tide ranges from 5.0 ft. at the entrance to the river to

1.0 ft. at Jacksonville. The salinity of the water at Jacksonville varies

from 2 to 14 parts per 1,000, and the temperature from 70 to 85 degrees

Fahrenheit. Above Jacksonville there is a dredged depth of 10^ ft. to

Palatka. Infrequent tests of the water at Palatka made by the Florida

East Coast Railway have shown no salinity.

Jupiter, about 80 miles north of Miami, is important to this investi-

gation as being the northernmost limit of two hitherto unidentified species

of Bankia.

Miami, located on the west shore of Biscayne Bay, ten miles below

its head and 8 miles above Cape Florida, has wharves with depths along-

side ranging from 4 to 15 ft.

Channel Five passes between Lower Matecumbe Key and Long Key
about 70 miles east of the City of Key West and 85 miles from Miami.

Marine Borers

Past History—Shipworms and crustacean borers are known to

exist along the entire coast line. Limnoria have been reported as far

up the St. Johns River as Jacksonville and shipworms have done great

damage at that point though they do not attack every year. In 1914 a part

of one of the wharves of the Atlantic Coast Line at Jacksonville failed

on account of shipworm attack.

Officers of the Corps of Engineers estimate the life of unprotected

timber at the mouth of the St. Johns River and at Miami at 4 years

and 6 years at Jacksonville. Sphaeroma are present in considerable num-
bers at Jacksonville and Palatka. They cut off and totally destroyed large

piles in a structure belonging to the Florida East Coast Railway at

the latter point in less than 17 years,



Marine Piling Investigations 991

Committee Investigations—Standard test boards were placed as

follows

:

Looation Symbol

Fernandia—S. A. L. Phosphate Dock
Jacksonville — A. C. L. Warehouse
Dock Export Terminals

Jacksonville—F. E. C. St. Johns River
Bridge

Palatka—F. E, C. Bridge

Pablo Cre<.-k

Jupiter

Miami

Channel Five

SAL-1.

ACL-2.

FEC-2.

FEC-3

FEC-1.

FEC-4.

FEC-5.

FEC-G.

Department
Maintaining

Seaboard Air Line

Atlantic Coast Line.. .

.

Florida East Coast
Railway

Florida East Coast
Ra.lway

Florida East Coast
Railway

Florida East Coast
Railway
Florida East Coast
Railway

Florida East Coast
Railway

Date Installed

September 14, 192^

August 25, 1922. .

.

July 1, 1922

July 1, 1922.

July 1, 1922.

July 1, 1922.

July 1, 1922.

July 1, 1922

Bottom of

Board to
Mud Line
(Feet)

0.8

0.2

1.2

Bottom of

Board to
M.L. W.
(Feet)

7.0

2.0

7.0

7.0

4.2

The inspection of test blocks gave the following results:

SA-1—The first block removed after 16 days' immersion, showed 6

shipworm larvae while the third block one month later showed about

20 Bankia gouldi up to 2 in. in length and one Teredo bartschi 1 in. long

and the fourth block, removed November IS, contained several Teredo

bartschi containing larvae readj^ to be ejected, while the number of

Bankia gouldi in the December 4 block was over 200. The ninth block,

removed February 1, 1923, was completely filled with Bankia gouldi vary-

ing in length from a few millimeters to 6 inches ; some Teredo navalis

were also found. This board was replaced about Alarch 1 by a 1923

model board. The first block, removed April 6, showed one Bankia

gouldi 1 millimeter long. Teredo bartschi 1 to 3 millimeters long appeared

on the blocks removed, June 4. The Bankia gouldi in the July block,

immersed 4 months, were 4 in. long and the Teredo bartschi about 2>^

in. while the block with one month's immersion contained over 200 ship-

worms about evenly divided between the two species, the longest measured

being 2^ in. long. The attack in the month of July was about the same

and in the 5 months a Teredo navalis about 3^ in. long was measured.

The shingle block immersed between March 1 and October 15 was filled

with shipworms principally Bankia gouldi, one at least of which had a

length of 13 in.

The Limnoria attack was extremely heavy and the associated or-

ganisms were Balanus, Bryozoa and some Algae.

ACL-2 and FEC-2—No borers were found in either block. Asso-

ciated organisms were Balanus, Mytilus and Green Algae.

FEC-3—No life of any kind except a little vegetation appeared on

any of the blocks but a pile section received from another structure

had been cut ofif by and was filled with Spiuieroma.
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FEC-1—No borers excepting two Sphaeroma were found but the

growth of Balanus, Bryozoa and Mytilus was very heavy indicating the

possibility of shipworm attack.

FEC-4—The first shipworm, Bankia sp. I, appeared in the seventh

block, removed October 15. The next block also contained one specimen

and no more were found until the block, removed February 28, 1923, in

which there were 3 animals from 5 mm. to 10 mm. (% in.) long. The

board was lost and replaced April 1. No shipworms were found until

block 4, removed May 31, which contained 6 Bankia sp. I from 2 mm.

to 8 mm. but block 5 contained over 100 specimens, some of them 4 in.

long. A specimen of Bankia sp. C was also found. Later blocks were

completely honeycombed. One Martesia and a few Sphaeroma were also

found. The associated organisms were Balanus, Bryosoa, Ostrea and

Algae.

FEC-S—Very little life was found on this board, only one shipworm,

a Bankia sp. I and a few Balanus.

FEC-6—The first shipworms and Limnoria appeared on the second

block, removed August 1. The blocks until October 15 continued tu

show a few embryonic shipworms which did not seem to prosper but the

seventh block, removed on this date, contained a Teredo thompsoni Y^ in.

long and a Teredo sp. D 2 in. long. Block 14, removed January 31, 1923,

contained Teredo clappi and Teredo (Lyrodus) bipartita of small size

and a few in number and the next block in addition to other specimens

contained a specimen of Teredo bipartita only ^ in. long but containing

embryos. The next block contained in addition to the other species sev

eral Teredo somersi, only 7 mm. long, but containing embryo. The board

was replaced by a 1923 model board on March 1 but while embryos were

found on most blocks little growth occurred until July 18 when the block

contained about 100 Teredo clappi, some of them 2 in. long. The growth

and number of animals continued through the summer, but up to Sep-

tember 18 no other species than Teredo clappi had appeared in iho

new board.

The Limnoria attack was very heavy at times reaching a depth of

% in. and killing the shipworms. Associated or.ganisms were Balanus

and Bryosoa.

Salinity and Temperature observations of the water of St. Johns
River at Jacksonville were made by the Atlantic Coast Line Railway.

These records are shown on Fig. 26.

Methods of Protection

Creosote Impregnation—This method of protection is perhaps
the most generally used in this territory, but cannot be said in the light of

past experience to be entirely satisfactory. According to the Army, the

• life of piles treated with approximately 22 lb. of creosote per cu. ft. has

averaged about 12 years. The Lighthouse Service has recently adopted
this method of protection, and specifies impregnation to refusal {22 to
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24 lb.). However, a slight attack was found within 14 months on piles

so treated and driven in Miami harbor March 7, 1921.

Armor—Terra Cotta pipe placed around the piles extending from
below the mud line to above highwater, the annular space being filled

with sand or concrete, has been emploj-ed as a protection. This practice,

in vogue some twenty years ago, did not prove generally satisfactory

on account of the large amount of breakage, and is no longer employed.

The Lighthouse Service has two structures in this territory in which

the piles are armored with standard cast. iron bell and spigot pipe. These

structures are the Biscayne Channel Light No. 34, and the Mosquito Bank

Light at Hawk Channel, and are square pyramidal wooden structures,

each on four untreated pine piles. The former was built in 1903, and

the latter in 1901, and are reported to have been in good condition in

1922, except for the decay of the tops of the piles above the casings.

Substitutes for Timber

Wrought Iron piles have been used in structures on Florida reefs

since 1852, and a report by the Superintendent of Lighthouses, 7th Dis-

trict, follows

:

"In regard to wrought iron structures, these are pyramidal skeleton
structures on. piles ; columns and struts are round solid wrought iron, all

well braced with round wrought iron tension rods. Columns, piles and
struts are connected by cast iron sockets with lugs, and wrought iron

pins. Floor plates, parapet plates, roof, etc., are of cast iron.

"At the Florida Reef Light Stations these large structures are scaled

and painted by the keepers, who also keep watch at night, besides keeping
station clean, cooking, etc. Most of the time there are only two keepers
at these stations. After they have gotten the station in good condition it

is an easy matter for one man to keep it so.

"If wrought iron structures are given the proper attention and are
painted periodically with suitable paint before paint has time to wear
off say once every 2 or 3 years, structure will require only painting, with
small amount of scaling in spots. But if allowed to deteriorate the cost

of maintenance increases tenfold.

"The wrought iron piles and tension rods that are in the water and
where the sea washes daily are never scaled or painted and the tension

rods in the water have to be renewed in about 15 to 20 years, usually

because they wear away at the point of intersection. The wrought iron

piles appear to be protected by the rust film or scale, as they show very
little deterioration after years of service—69 years in one instance in this

district."

Concrete—Several old concrete structures on the Florida Coast

have been inspected and reported on by the U. S. District Engineer at

Jacksonville as follows

:

"In accordance with instructions contained in letter from the Office of

the Division Engineer on the above subject, dated July 26, 1923, report is

submitted on cement constructions at St. Augustine, Fort Marion and
Fort Taylor, and in addition, on similar constructions on the St. Johns
River Jetties.

"Except for the concrete capping of the groins constructed at St.

Augustine in the years 1889 and 1890, it has not been possible to dis-

cover any records of the materials used in the various works or complete
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descriptions of the methods of construction. Particular attention has

been given, therefore, to the concrete used in the groin capping, and the

report thereon is as complete as possible.

St. Augustine—"Altogether, nine groins were constructed for the

protection of north beach and the north point of Anastasia Island at the

entrance to St. Augustine Harbor. The groins located on north point

are at present, and have been for a number of years, practicallj' buried in

sand to some depth, so that a thorough inspection of their present con-

dition is not feasible. Furthermore, since these groins have been pro-

tected from the sea action for a number of years, it is thought that an
inspection of their present condition would not be as enlightening as an
inspection of the Anastasia Island groins, which have been exposed to

the elements throughout their existence.

"Work on groin No. 1, Anastasia Island, began October 1, 1889,

and ended June 30, 1890. This groin was constructed 341 ft. long, the

materials used being brush facines, riprap stone and oyster shells, with
concrete capping. The latter consisted of concrete blocks 24 to 30 in.

thick, 5 ft. long, and 6 ft. wide at the base, with a 2 foot crest and side

slopes one on two. In order to prevent the travel of the riprap along
the groin, each third capping block was made 4 ft. long and 8 ft. wide
at the base. Nine-tenths of the W'ork on this groin was done with the

Anchor Brand of Portland cement, mixed 1 part cement, 4 parts beach
sand, and 6'/' parts coquina gravel ; and the F. O. Norton Brand of
Rosendale cement, mixed 1 part beach sand, and 2-2/3 parts of coquina
gravel. A small amount of work was done with Sphinx and Dyckerhoflf
Brands of Portland cement, mixed 1, 4, 6'/2 ; Fisher's U.S.G. Rosendale,
mixed 1, 2, 4; and Hydraulic Lime of Teal, mixed 1, 2, 4. The. records
do not indicate in what portions of the groins the various brands were
used. The present condition of the jetty is practically the same through-
out its entire length, so that it may be assumed that the various types of

cement used gave practically the same quality of concrete. The sand used
was of very poor quality, being round and extremely fine. All concrete

was mixed by hand, the material for each batch being turned by shovels
three times when dry and four times after the addition of water. It was
cast in place in watertight forms, being carried to the desired location

in wheelbarrows, and thoroughly tamped in place. The Portland concrete
weighed 1432 pounds per cu. ft. when newly made, and 137 pounds
when one month old. The

_
Rosendale concrete weighed 133.3 and 131

pounds at like ages. At the present time all the concrete work on this

groin is in very good condition, having in general suffered very little

deterioration. Several blocks lying between low and high water show con-
siderable corrosion on the upper surface. All exterior surfaces are,

however, extremely hard and can be broken only with great difficulty.

The sides of the blocks have been remarkably well preserved, and in

many instances show very clearly the impression of the forms used in

the construction. When small pieces of the blocks are chipped off, the

interior or non-exposed surface may be readily disintegrated by the

hands. This would appear to indicate that insufficient water to provide
complete chemical action was used in the original construction, and that

the outer surfaces, where a greater proportion of water appeared, were
of a much more substantial construction.

"Groin No. 4, Anastasia Island, was constructed in 1890 and 1891.

The concrete capping was composed of rectangular blocks 4 ft. wide
by 2.8 ft. thick. Saylor's Brand of American Portland cement was used,

the proportions finally adopted for the inner edge of the capping being
1 part cement, 3 parts beach sandj and 5 parts coquina gravel. On the

other end of the groin the mixture was enriched to 1, 2, 4. The methods
of construction were the same as described above for groin No. 1.
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This concrete has suffered considerable deterioration, particularly by

flaking off in longitudinal cakes several feet in width and length, and
about 6 to 7 inches in depth. The present appearance would indicate

that the concrete had been placed in courses and that insufficient bond
between successive layers had been secured. This condition probably

resulted from the method of placing, which consisted of thoroughly

tamping to a level surface after each deposit of several wheelbarrow
loads of the mixture. This concrete can be readily broken up in large

pieces, but the individual specimens thus secured show fairly good in-

ternal bond; and, in fact, cannot be disintegrated as rapidly as the

concrete in groin No. 1.

"Two other groins were built on Anastasia Island in later years, but

complete information as to methods and materials is not obtainable from
the records. Their general condition is practically identical with that of

groin No. 1."

Fort Marion—"Repairs to the Stairway arch, and in other parts

of Fort Marion, were made in 1886 and 1887, all of the work being above
high water level and not exposed to the direct action of sea water. Al-

though records do not indicate the methods and materials used in this

work, employes of this district recall that the same materials were used as

for groin No. 1 described above
;
probably European Portland and Rosen-

dale cements with fine bank sand and coquina gravel. All of this \york

is in excellent condition at the present time, showing but litle deterioration."

Fort Taylor—"With reference to the concrete work in the sea-

wall at Fort Taylor constructed with the F. O. Norton Brand of Rosen-
dale cement about 1856, the following is quoted from the report of Geo. E.

Brown, Superintendent.
"A portion of this wall was demolished by the hurricane of 1910. The

greater portion is still standing, however. Some erosion has occurred in

the submerged portions of the wall, but the statement as to the apparent

strength and durability of the face of the wall is still true. Concrete on
top of the wall can readily be dug out with a knife ; this is also true, how-
ever, of the soft limestone aggregate imbedded in the mortar; it is true

also of concrete filling between the brick facings of the walls in old Fort

Taylor proper, though the latter is slightly harder than that in the sea-

wall. Both the concrete in the wall and fort are made up of the same
proportion of cement and calcareous sand.

"The wall discussed is subjected to constant wave action, very heavy
breakers in stormy weather. The depth of t"he wall varies from 8 ft. to

about 2 ft. The mixture was one part Rosendale cement, 7 parts broken

limestone. In the breaking of this stone, sufficient pulverization of the

material occurs to fill the voids of the aggregate. Displacement stone,

varying in size, were also imbedded in the mixture; the largest of these

displacement stones would weigh 8 to 10 lb."

St. Johns River—"Some concrete blocks were used as capping for

the north jetty at the entrance to the St. Johns River in 1888, and several

blocks were placed at the inner end of the south jetty between 1888 and
1890. No record can be found giving the materials and methods of con-

struction used. Inasmuch as the present appearance of these blocks is

very similar to that of groin No. 1, Anastasia Island, which was con-

structed at the same time, it is very probable that the same materials were
used. W. W. Fineren,, Assistant Engineer, reports the present condition

of these blocks as follows

:

"These blocks are above low water and are not at all -times submerged.
There are no blocks on the jetties entirely submerged at all times. About
60 per cent, of the blocks in question are submerged during the rising

tide for about 20 per cent, of the time, making them in water one-fifth

of the time and in air four-fifths of the time; the other 40 per cent of

the blocks are above high tide and are exposed to salt air only.
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"Both the blocks partly submerged and the blocks entirely in air

were examined carefully and no deterioration was observed. From the

appearance of the blocks no chemical change has taken place and the

blocks seem to be as good as when they were deposited over thirty

years ago."
Conclusions

The best creosote impregnation does not seem to be efficient for

more than 10 or 12 years, hardly a sufficient length of time to justify

its use on important structures with permanent decks located in salt water.

Cast iron casings have good records, but piles used in cast iron

casings should be protected against decay above high water.
The wrought iron structures of the Lighthouse Service are in good

condition after nearly 70 years, which indicates that the use of this

material is certainly worthy of consideration.

The concrete structures reported were built with cements not now
on the market but generally their record is good.

The beginning of the period of borer inactivity at Fernandina is not

clear but it appears to have ended in May ; at Jupiter Inlet the close of the

period of inactivity was at about the same time while at Channel Five it

appears from the record to have been slightly later.

The different species very evidently have different periods of inactivity

but all of them appear to be inactive in the early spring.

KEY WEST, FLORIDA

Description of Harbor

Key West lies northward of the Florida Reefs and is accessible to

vessels of 26^ ft. draft by several channels through the reefs and coral

banks surrounding the harbor. The maximum tidal range recorded is

9.63 feet and the mean rise and fall of tide is 1.25 feet with an estimated

current velocity on flood of 2^ knots and 3 to 3^ knots on ebb. Both the

tidal range and currents are greatly affected by the wind. The prevailing

winds are easterly except in the winter when they are northerly. During
the West India hurricanes, which generally occur in September and
October, wind velocities of 110 miles per hour have been recorded.

The channel at the Naval Station is 26 ft. in depth and 800 ft. wide.

The depth at the wharves in the harbor varies from 10 to 26 ft.

The water temperatures in 1921 reached a minimum of 60° Fahr. in

January and February and additional readings below 70° Fahr. were

obtained in March, April, May, November and December. The average

was 76.1° Fahr. and the maximum 88° Fahr. in June and August. Tem-
perature and salinity from November 1, 1922, to September 1, 1923, are

shown on Fig. 27.

Marine Borers

Past History—Shipworms arc very active and were thought to

attack with uniform intensity throughout the year. Both the Navy and
Lighthouse Service report that the greatest damage is caused by Litnnoria

which will destroy an unprotected pile in from one to two years. They
have also attacked creosoted timber.



998 Wood Preservation

Committee Investigations—Standard test boards were placed as

shown below

:

Location

South end of F. E. C. Bridge.

Quay Wall.
Quay Wall.

Symbol

FEC-7..

*YD-70 1

YD-70 lA

Department
Maintaining

Florida East Coast
Railway

Navy
Navy

Date Installed

July 1, 1922
September 1,1922.
September 1,1922.

Bottomof
Board to
Mud Line
(Feet)

9.5
10.0
0.0

Bottom of

Board to
M. L. W.
(Feet)

•Board suspended in a horizontal position.

The results of the inspections were as follows

:

FEC-1

—

Teredo first appeared in block 2, removed August 1, in-

creased in number reaching 100 in block 7, removed October 15, then

decreased to from 7 to 12 in blocks 8, 9, 10 and finally increased again

to from 50 to 100 specimens in the remaining blocks 11 to 16 inclusive.

These proved to be of two new species, Teredo clappi and Teredo sp. (D).

About 90 per cent, of the total number were Teredo clappi. A careful

examination was made of the board together with the remaining original

(Nos. 17-24) and replacement blocks (Nos. 1A-16A) which was re-

moved from the water March 6, 1923. The results of this examination

indicate that the shipworm attack began to be less severe on September 15

and gradually decreased until December 15 when it entirely ceased. It is

very interesting to note the rapid decrease in Teredo clappi and increase

in Teredo Sp.(D). Limnoria, the only organism other than shipworms

in these blocks, also show less activity from September 15, on, but persists

until February 15, 1923, 5 specimens appearing on this block. On the

date of the removal of the old, a new board of 1923 model was sub-

stituted. The first appearance of shipworms on the new blocks occurred

on the second series, removed May 1. The center block of this series had

been in the water one month contained about 50 shipworm embryos, all

belonging to Teredo sp. (D). Teredo clappi appeared one month later.

The last blocks which were removed October 8, showed the tubes of the

shipworm protruding through the wood, a condition due to the severe

action of Limnoria. Bryozoa was the only associated organism and was

found on a few blocks only.

YD-701 and 701-A—These boards were located very near to FEC-7

and the results of the test were similar to and confirmatory of those found

at that point. Three other species of Teredo were found in small num-

bers viz.: Teredo bipartita, Teredo thompsoni and Teredo (Psiloteredo)

sp. (Q), the last named being new.

It will be seen from the foregoing that a period of immunity from

shipworm attack existed for about four months, from December 15 to

April 15, and that although Limnoria action was considerably diminished

during the same period, it did not altogether cease.

6.0
0.5
10.6
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Methods of Protection

Creosote Impregnation—The U.S. Government Departments have

all used creosoted piles with a treatment ranging from 12 lb. to 24 lb. per

cubic foot. Yellow pine sheet piles containing 16 lb. to 20 lb. in Naval

structures are reported to show the first damage in from 7 to 8 years

and to be destroyed in about 12 years. Some small piers were built in

1920-22 with piles containing only 12 lb. of creosote but although surface

inspection has not yet shown any damage this treatment is considered

too light by the Bureau of Yards and Docks.

The Corps of Engineers, U.S.A. consider that the average life of

Piles, containing 22 lb. of creosote per cubic foot, is about 12 years and

the Lighthouse Service since 1920 have been specifying 22 lb. of Grade B

creosote.

Armor—Terra cotta pipe armor filled with sand has been used

with poor results on account of breakage, but cast iron pipe is reported

to be efficient by the Lighthouse Service when it is set deep enough in the

bottom so that the unprotected pile v/ill not be exposed by scour. Some
trouble w^as experienced on account of the decay of the piles above water

level.

Concrete armor has been tried with varying success by the three

Bureaus, but the Lighthouse Service reports that the life of the structure

was shortened by dry rot as in the case of cast iron pipe.

Substitutes for Timber

Wrought Iron and Steel—Pier y\ of the Navy Department was
built in 1879 on hollow wrought iron piles with a shell thickness of ^ in.

It was removed in 1911 to meet the requirement of heavier loading and

the piles were found to be unaltered below the mudline, in good condition

up to mean low water and badly pitted, though not destroyed, above mean

low water. Solid 6-in. steel piles driven in 1898-1900 are also reported

by the Bureau of Yards and Docks to be in good condition.

Concrete—Concrete structures are reported as follows:
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expected from three to four months between December and April, but

no such peroid will be free from Lininoria attack.

Thoroughly creosoted piles may be expected to have an average life

not exceeding 12 years.

The record of wrought and cast iron is good and long life may be

expected from properly designed and built structures.

Most of the concrete structures show deterioration, but their present

age is not sufficient to permit their useful life to be predicted.

GULF OF MEXICO—MISSISSIPPI RIVER TO KEY WEST*

General Description

The coast line of this region is generally low and sandy. From Key
West to Apalachee Bay the bottom is largely of coral formation. From
Mississippi Sound west the bottom is sand and silt with several shoals

lying well off shore, which change to some extent with severe storms.

Tampa Bay is the approach to Hillsboro and Old Tampa Bays. It

is about 20 miles long and 6 to 7 miles wide. For a distance of IS miles

above the entrance it has a least depth of 22 ft. along its axis, between

broad shoals that extend from the shores on both sides. A dredged

channel 200 ft. wide and 25 ft. deep leads to Port Tampa.

Hillsboro Bay, the northeastern arm of Tampa Bay, at the head of

which is situated the City of Tampa, is 8 miles long and 4 miles wide,

and has a dredged channel 200 ft. wide and 24 ft. deep leading through

it from the deeper water of Tampa Bay to a turning basin at the mouth

of the Hillsboro River. The Hillsboro River, which flows through the

middle of the City of Tampa, has a dredged channel 200 ft. wide and

12 ft. deep from the turning basin to the first drawbridge.

Old Tampa Bay, the northwestern arm of Tampa Bay, is about 12

miles long and 6 miles wide,.ithe;: narrowest ga6t- being at its junction

with Tampa Bay, where th£:!Widtlii;*is>'bnty 2^'"ffl"iifes.r. It is generally shal-

low with depths of 5 to ISTff'tijbgscceptoat; its Scmtteepi end, where a deep

channel runs along the eastem^IsWe 'afeut 94 miie' off shore. On this

stretch of the eastern shore is'iocated Port Tampa, where there are

depths of 18 to 24 ft. alongside the docks.

St. Petersburg is situated on the west shore of Tampa Bay. At

the Municipal Pier, where the test board is located, there is a dpeth of

17 ft.

Fort Dade is located on Egmont Key at the entrance of Tampa Bay.

The mean rise and fall of tides is 1.4 ft. at Egmont Key, and 2.2 ft.

in Hillsboro and Old Tampa Bays.

The town of Cedar Keys is located on Way Key, about midway be-

tween Tampa Bay and Cape San Bias. It is the terminus of a branch of

the Seaboard Air Line. The mean rise and fall of the tides at this point

is 3 ft., and there is a depth of 10 ft. at the wharf.

•Mobile and Key West Harbors not included.
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St. Andrews Bay is a narrow, irregularly shaped landlocked harbor

of moderate depth lying 27 miles northwestward of Cape San Bias. The
mean rise and fall of the tides is 1.4 ft.

Pensacola Bay, one of the important harbors of the Gulf Coast, is

about 12J^ miles long and 2^ miles wide. Two test boards are located in

this bay, one at Fort Pickens on Santa Rosa Island, at the entrance to the

Bay, the other at the Naval Air Station Wharf at Warrington, a small

town on the north shore about 2^ miles above the entrance. The mean
rise and fall of tides is 1.4 ft.

Mississippi Sound extends 70 miles west of Mobile Bay between a

chain of long, narrow, low sand islands and the main land, to Lake

Borgne, which in turn is connected with Lake Pontchartrain by The Rigo-

lets, a deep passage 7j^ miles long and J4 n^ile wide.

A dredged channel 17 Yt. deep leads from Horn Island Pass to Pasca-

goula and thence up the Pascagoula River for a distance of about 9 miles.

The tidal range at Range Beacon FR—A is 3.75 ft. and at U. S. Boat

Yard 3.9 ft.

A dredged chanhel 200 ft. wide and 17J/2 ft. deep leads from Ship

Island Harbor to Gulfport. The tidal range at Ship Island Lighthouse

is 3.5 ft.; at Range Beacon FR—4, 3.5 ft, and at the Gulf & Ship Island

Railroad pier, 2.0 ft.

One test board was placed in the Gulf of Mexico in rear of the light-

house at the mouth of South Pass ; two test boards were placed in the

Mississippi River, one at Quarantine and one at Fort Jackson. The
board in rear of the lighthouse is in a location where the water varies

from full salt to brackish, whereas the other two boards are so located

that the water is entirely fresh, except for short periods of time during

the extreme low water period of the river.

Marine Borers

Past History—Marine borers have always been troublesome in

this territory, except m the Mississippi River above Port Eads, where the

water is practically fresh for the greater part of the year. Untreated

timber appears to have had a life of from one to two years in the coastal

region between the mouth of the Mississippi River and St. Andrews Bay.

In Tampa Bay four years is the maximum service period, but the average

is little more than one year.

Committee Investigations—Test boards were installed as follows:
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Location

Hillsboro Bay—S. A. L. Phosphate
Wharf, Seddon Island

Hillsboro Bay—Seddon Island
Port Tampa Slip—Old Tampa Bay...

.

St. Petersburg
Fort Dade
Cedar Keys
St. Andrews Bay—Fishhouse Wharf..

.

Pensacola Bay—Naval Air Station
Wharf

Pensacola Bay—Fort Pickens
Pascagoula Harbor—Range Beacon
FR-A

Pascagoula Harbor—U. S. Boat Yard
Gulfport Harbor—Ship Island Light-
house

Gulfport Harbor—Range Beacon F R-4
Gulfport Harbor—G. S. I. South Wharf
Lake Pontchartrain—So. Ry. Bridge at
South Point

Manchac Pass—I. C. Railroad Bridge
Gulf of Mexico—Port Eads
Mississippi River—Quarantine
Mississippi River—Fort Jackson

Symbol

SA-2 . .

A-10...
A-12...
A-11...
A-26...
SA-3..
A-46...

NAS-1
A-34...

A-23...
A-22. .

.

A-24. .

A-25...
GSI-1

.

S-8. . .

.

IC-1...
A-36...

A-45...
A-44...

Department
-Maintaining

Seaboard Air Line
Army
Army
Army
Army
Seaboard Air Line
Army

Navy
Army

Army
Army

Army
Army
Gulf & Ship Island Ry.

Southern Rj'
IllinoisCentralRailroad
Army
Army
Army

Date Installed

October 15, 1922..
September 1, 1922.

September 1, 1922.

September 1, 1922.
September 1, 1922.

October 15, 1922 .

.

February 1, 1923.,

November 16, 1922
November 1, 1922..

Bottom of

Board to
Mud Line
(Feet)

October 12, 1922 . .

.

October 11, 1922...

October 15, 1922 . .

.

October 15, 1922 . .

.

September 22, 1922

October I, 1922....
October 15, 1922...
October 15, 1922...
Decepiber 15, 1922
December 15, 1922

14.0

6.0
7.0
4.0
0.5
1.5

1.1

0.8

n.o
1.0

1.0

1.8

6.0
0.5
0.5
0.5

Bottom of

Board to
M. L. W.
(Feet)

7.0

8.0
SJ)
7.5
7.7
6.0

15.8
10.0

16.6
7.5

8.0
9.0
6.0
13.5

14.0

'Board suspended in a horizontal position.

Results of inspection of blocks are as follows

:

SA-2—First four blocks covered with small barnacles. Bankia gouldi

first appeared in block 5, removed January IS, 1923, together with bar-

nacles and a few Mytilus. Block 13 removed May 1 was completely

destroyed by Bankia gouldi with tubes up to 12 in. in length. Some
Bankia Sp. (I) were found. The old board was replaced by the revised

type August 1, 1923, and no shipworms appeared during the next two

months. Associated organisms were Balamis and Mytilus.

A-10

—

Balanus numerous. First Bankia gouldi appeared in block 4,

removed November 4, 1922—also Mytilus and calcerous worm tubes were

found. First Bankia Sp. (I) appeared in block 6, removed December 2.

Teredo hartschi appeared in subsequent blocks. The old Iward was re-

placed March 3, 1923, by a new board of the 1923 model. Center block 2,

submerged for one month, removed May 4, contained numerous Bankia,

and center block 3, immersed for one month, removed June 4, showed

practically complete destruction by these two species of Bankia, which on

August 8 had reached a length of 7 in. to 8 in. Associated -organisms

were Balanus, Mytilus and Ostrca.

A-12—Shipworms appeared on first block, removed September 20,

1922, associated with Balanus and encrusting Bryozoa. Destruction pro-

ceeded rapidly. A new board was substituted February 20, 1923. Ship-

worms identified were Teredo hartschi, Bankia gouldi and Bankia Sp. (I).

Limnoria damage was considerable. Teredo were confined to upper and

Bankia to lower blocks. End of the season of activity was established

as prior to December 1, 1922. The attack of Teredo bartschi commenced
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in April and the first Bankia were found in May and by July the Teredo

had reached a length of 4 inches and the Bankia 6 in., while on Sep-

tember 5 Bankia had increased in length to 10 in. Associated organisms

were Balanus, Bryosoa and Algae. Limnoria attack was fairly heavy.

A section of a pile from Sneads Island, Manatee River, showed complete

destruction by Bankia gouldi and Martesia striata after one year's service.

Shipworms were not hitherto known to exist at this particular location.

A-11—Destruction less rapid than at A-12. In addition to organisms

found at A-12, there were present Teredo navalis and a few Martesia,

Limnoria damage was the same as at A-12. End of the season of activity

was prior to December 15, 1922, but Bankia 12 in. long was found in

the block removed February 1, 1923. The first shipworms appeared on

new board installed March 2, 1923, between May 3 and June 8, though

it is probable that the attack commenced in April. The Limnoria attack

was so heavy that many of the shipworms were killed. Associated or-

ganisms were Balanus, Bryosoa, Anomia and Algae.

A-26—Destruction by Bankia gouldi, Teredo navalis and Teredo

bartschi was rapid. Some specimens of Teredo (Psiloteredo) sp. (Q)
were found. Great damage was done by Martesia and Limnoria. The

end of the season of activity was between December 1 and 15. The first

shipworms appeared on the new board, installed March 3, 1923, between

July 5 and August 2, and the attack appeared to be much lighter in the

summer of 1923 than in the autumn of 1922. Associated organisms were

Balanus, Bryosoa, Mytilus and Algae.

SA-3

—

Teredo bartschi was the only species of shipworm found, and

the attack was of medium intensity. The 1922 season of activity ended

between November 1 and 15. The 1923 season began prior to May 22.

Limnoria damage was considerable, and a few Martesia were found.

Associated organisms were Balanus, Bryosoa, (both Lcpralia and Bugula),

Ostrea, Anomia and Algae.

A-46—Destruction by Limnoria severe. One specimen of Bankia

gouldi was found in block 5, removed May 1, 1923. The board was

abandoned after removal of Block 6. Associated organisms were Balanus,

Bryosoa.

NAS-1—First Bankia gouldi appeared in Block 7, removed March 1,

1923. Destruction proceeded rapidly. A few specimens of Teredo

{Psiloteredo) sp. {Q) and Bankia Sp. (I) were also found. Limnoria

action was severe. Associated organisms were Balanus and Bryosoa. A
section of a pile treated with 20 lb. creosote and driven in 1902 was

completely destroyed by Bankia, principally goiddi, assisted by Martesia

and Lim,noria.

A-34—Destruction by Bankia gouldi was rapid. The beginning of

the 1923 season of activity was about April 1. Other shipworms found

were Bankia Sp. (C) and Teredo {Psiloteredo) sp. Q. Limnoria action

of medium intensity. Associated organisms were Balanus, Bryosoa,

Anomia.
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A-23

—

Bankia gouldi appeared on Block 1, removed November 1,

1922, and 10 to 20 specimens were found in each of the succeeding blocks,

including Block 11. Block 7, removed February 1, contained a Bankia

gouldi 7 in. long and block 9, one month later, one 10 in. long. Block 12,

removed April 16, was completely filled with Bankia gouldi. Later, blocks

were filled with Bankia and a few Martesia. A.ssociated organisms were

Balanus, encrusting Bryozoa and Algae.

A-22

—

Bankia gouldi was found in block 5, removed January 1, 1923.

One to two specimens were found in succeeding blocks up to No. 12,

which contained about 100. One specimen of Teredo barlschi also ap-

peared. Associated organisms were Balanus and Bryosoa.

A-24—In Blocks 2 to 13, 2 to 10 small specimens of Bankia gouldi

and Bankia sp. (C) were found. Block 14, removed May 16, 1923, con-

tained about 50 specimens and by the end of June the blocks were com-
pletely filled with Bankia gouldi, and a few specimens of Bankia Sp. (C).

Limnoria were present in considerable numbers. Associated organisms

were Balanus, Bryosoa, Ostrea and Algae.

A-2S

—

Bankia goiddi.—One to 20 specimens were found in Blocks 3,

removed December 1, 1922, to 21, removed September 2, 1923, some of

them nearly 12 in. long. Associated organisms were Balanus, Bryosoa

and Algae.

GSI-1—Block 1, removed October 1, 1922, contained 10 Bankia gouldi.

Block 2 and succeeding blocks were completely filled with this species,

accompanied by a few specimens of Teredo bartschi. A new board was

substituted April 10, 1923, and the first appearance of Bankia gouldi was
on center block 2, between May 10 and June 10; center block 3, removed

July 10, contained 100 small specimens, and total destruction occurred

in three to four months. The growth was about 1^ in. the first month.

Associated organisms were Balanus, Bryosoa and Ostrea.

S-8—A few Balanus {Balanus improvisino, Darwin), encrusting

Bryosoa and Algae were found, and while Sphaeroma have attacked piles

in the trestle, none appeared on the blocks.

IC-1—A few Sphaeroma borings were found. Some Balanus and

Algae.

A-36

—

Bankia gouldi, Teredo bartschi and Sphaeroma were found,

and the destruction was rapid. The season of activity ended between

December 1 and 15, 1922, and the first appearance of Bankia gouldi in

1923 was between May 23 and June 19, and by July 17 they had reached

a length of over 6 in. Associated organisms were Balanus, Bryosoa

(Lepralia) and Algae.

A-45—No life of any kind.

A-44—No life of any kind.

Salinity and temperature observations were carried on by the army at

Fort Pickens, Port Eads and Gulfport, and by the Southern Railway at

Lake Pontchartrain. These are shown on Figs. 28, 29, 30 and 31.
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The Seaboard Air Line Engineering Department has under observa-

tion at Tampa, Seddon Island, a nail-studded test piece 4 in. by 4 in. by

5 ft. The nails used are ordinary roofing nails having 5^-in. heads.

They were spaced ]I^ in. apart and in rows 54 in- center to center. The
test piece was placed in the water June 10, 1923.

Methods of Protection

Creosote Impregnation—This method of protection has been in

general use in this territory from its earliest development. By this means
the life of timber is extended to from 8 to 15 years when the process

is carefully performed and the material well selected. Unless treated to

refusal, however, timber will have a much shorter life. Piles treated

with 20 lb. per cubic foot and driven at the Navy Yard at Pensacola

were found to be completely destroyed in 1922. Piles in various other

wharves at Pensacola showed a service life of from 5 to 11 years, the

treatment ranging from 20 to 24 lb. At the L. & N. wharves a life of

20 years was obtained from piles averaging 22 lb. absorption. Experi-

ments with creosote fractions were carried on by the Forest Products

Laboratory, Department of Agriculture, at Pensacola and Gulfport, and

will be found reported on page 1010, Proceedings A.R.E.A., 1923.

Pile Coatings—Experiments with Reeds Wood Preservative, Barol,

Coppered Carbolineum and Kennon's Marine Preservative, applied to

pontoons, were made by the Army in Hillsboro Bay and at the mouth of

Manatee River, in the summer months of 1915, and from March to De-

cember, 1917. The pontoons on which the paints were applied were

stored in fresh water during the period September 1, 1915, to March 1,

1917. Of the three paints tested, the Barol appeared to have the most

lasting qualities. None of them stopped the Teredo attack, but it was

thought that results with the Reed's Wood Preservative were such that

with successive coatings at 6 to 8 months intervals an economical pro-

tection would be secured.

Armors—Vitrified pipe, cast iron pipe and concrete jackets have

all been used as protection in these waters. The breakage of vitrified

pipe has been such that it is no longer employed, except in still water,

where such breakage is improbable. The first cost of cast iron pipe pro-

tection and the fairly rapid decay of the unprotected piles above the armor,

combine to make this method of questionable economy unless the timber

receives preservative treatment. The engineer officers of the U. S. Army
state that the protection secured from concrete jackets depends upon the

character of the work and the location.

Yellow or Muntz metal has been used as sheathing for piles. The
oldest structure so protected of record is a boat house at St. Marks, Fla.,

built about 1907. Repairs were necessary in 1913 and a recent inspection

showed the metal to have become quite brittle and its further service

doubtful. The piles of a boat house at Ship Island Lighthouse, built

about 1912, were sheathed with yellow metal. Deterioration in 1922 was
such that it was decided to encase them with vitrified pipe.



Marine Piling Investigations 1013

Many lighthouse structures in this district are built on piles protected

with cast iron pipe. A partial list follows

:

Name of Structure

Punta Rassa Range Front Light, Fla
Peace Creek Light, Fla
Sneads Point Shoal Beacon
Anclote River Light No. 1

VVithlacoochee River Light
Turning Point Light
Carrabelle River Lights (3 lights)
Crooked River Front Light
St. George Sound (4 lights)
St. Andrews Bay UO lights)

Cobbs Point Light
Santa Rosa Sound (10 lights)

Pensacola Bay Range Front Light
Mobile Channel (22 lights)

Pascagoula River Entrance (7 lights).. .

.

Biloxi Harbor (4 lights)
Gulfport Channel (6 lights)

Bayou Cork and Bayou Courant(2 lights)

Timaher Lighthouse
Horn Island Lighthouse

Round Island Spit Lighthouse

Location

San Carlos Bay, Fla
Charlotte Harbor, PUa
Manatee River Entrance, Fla
Anclote Anchorage, Fla
Withlacoochee River Entriince, Fla
Cedar Keys Harbor, Fla
St. George Sound, Fla
St. George Sound, Fla
St. George Sound, Fla
St. Andrews Bay, Fla
Choctawhatchee Bay, Fla
Florida
Florida
Alabama
Mississippi
Mississippi
Mississippi

Bastian Bay, La
Louisiana
Mississippi

Mississippi

Date Built
Condition Reported

in 1922

1904
1904
1896
1910
1906
1899

1899, 1909 and 1913

1913
1896, 1904 and 1913

1912, 1920
1920

1914, 1915 and 1919
1918

1905, 1917
1904, 1907 and 1917

1901

1910, 1916, 1918 and
1921
1917
1917
1908

1900

Good
Good
Good
Good
Good
Good
Good
Good
Good

Goo<l
Good
Good
Were easily cut with
cold chisel. Lower
section very rusty.

Metal softening. Im
pression can
made with
sharpened to
edge of a knife

be
file

the

*A11 casings are 2 feet below mud line and 2 feet above mean high water. The entire underwater body of piles were
spected by diver in August-November, 1914, and all found in good condition. The upper part of piles were last inspected

nuring 1921-22 and some of them found to be decayed above the top of the cast irion.

Substitutes for Timber

Concrete—There is approximately 3,300 ft. of docking space at

the Pensacola Naval Air Station of stone and concrete, 2,100 ft. of which

affords a depth of 30 ft. at MLW, the remaining 1,200 ft., a depth of 10 ft.

at MLW ; and concrete beach along the shore line for approximately

800 ft. The main pier is constructed of concrete piling and is a recent

structure. The new quay wall, connecting to the old stone and concrete

quay wall, is of similar construction. The Wet Basin, constructed of

stone and concrete, with a concrete bottom, affording 10-ft. depth at

MLW, was originally intended for use of the Old Spanish Drydock,

which was removed to the Philadelphia Navy Yard. Both of these

structures are in excellent condition, with the exception that some sand

leaks have developed in the new concrete pier and quay wall on account

of small openings between the sheet piles. The concrete beach protection

was constructed with a concrete retaining wall on wooden piling and was
completed in August, 1923.

In the year 1916 a wood bulkhead was constructed, at the south end

of the station. Yellow pine piles, sheet piling and wales were used, treated

with 12 lb. of creosote oil per cu. ft. This structure has been completely

destroyed by marine borers, and is at this time, November, 1923, being

replaced with a reinforced concrete retaining wall, constructed on yellow

pine untreated piles.
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That part of the wooden bulkhead, to the west of and adjoining the

above-mentioned bulkhead, 850 ft. in length and removed in the year

1922, was constructed in the year 1917 of yellow pine piles, sheet piling

and wales, treated with 12 lb. of creosote oil per cu. ft. and was com-
pletely destroyed by marine borers. It was replaced with a reinforced

concrete retaining wall and beach, constructed on untreated yellow pine

piles. Work completed August, 1923.

The fender piles on new quay wall and pier, placed in 1920, have

been considerably damaged by marine borers. Piles are yellow pine,

treated with 12 lb. of creosote oil per cu. ft.

Main Pier and New Quay Wall.

Precast Piles

:

Type, design, size, shape, date installed. Piling are inter-
locking reinforced concrete, T & G, square, installed in 1919.

Length exposed to salt Avater (between mud line and low
water), 3 to 32 ft. ; between low and high water, 2 to 3 ft.; above
high water, lOj^ ft.

Concrete materials—Gravel, river sand, cement, water, Std.
Portland cement was utilized and fresh water used in mixing.

Reinforcement—Havemeyer square bar (steel).

Concrete mix

—

2 :4 :6 proportions density determination used.
Curing—Conditions, length of time, season, weather. Thirty

days curing required, fresh water used in curing. Piles were
kept wet.

Handling—Piling was used from 30 to 90 days after molding.
They were carefully handled, only proven piles being used.

Driving—Cushion block steam hammer was used; piles were
jetted also. Occasional pile rejected for hard bottom and
granulated head.

Condition and description of defects or deterioration—Piling
in excellent condition; concrete encasement prevents erosion.
Fill seeping through piling at certain points due to conditions
at various points making it impossible to get piles absolutely
sand tight.

Decks and superstructures—Girders, arches, beams, slabs, walls

:

Type, design, description—Wood piling and deck, protected
with sand due to Teredo activities. Concrete top.

Exposure, height above water, wave action, spraj'—Exposed
to from 1 to 3 ft. wave action, variation of tide.

Concrete materials—Sand, gravel, cement 2-4-6 mix.
Reinforcement—Steel mesh.
Mix—^2-4-6 mix.
Forms, placing of concrete—Wooden forms or framing used.
Curing—^21 days.
Present condition—Excellent.

Methods of protecting concrete structures. Continuous waling and
fender piling every 10 ft.

Precautions in mixing and placing—Due care was used in
mixing and placing to insure proper consistency and proper
placing.

Density determination used.
Waterproofing—None.
Uniting of joints, etc.—None
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Costs

:

Unit costs for typical or special concrete work

:

Concrete piling—$3,545 per lin. ft.

Costs of methods of protection used—Creosotine, $64.77 per

M. ft.

Remarks, conclusions and recommendations : Concrete structures on
the station, with the exception of the old concrete beach protected

by wooden bulkhead, are in excellent condition ; maintenance
work has not been required to date.

Conclusions

The period of inactivity of borers seems to extend from about Decem-
licr to April, inclusive, in most harbors along this coast, thougli the total

cessation of growth of animals already in the wood does not seem to be as

marked as in more northerly waters.

The average life of piles creosoted to refusal seems to be about 10

to 12 years.

Cast iron armor as used by the Lighthouse Service and the Louisville

& Nashville R. R. (Proceedings A.R.E.A. 1921, page 474) seems to be

the most efficient method of protection if the timber is protected against

decay above the iron.

The concrete structures reported are of comparatively recent con-

struction and no conclusions regarding their probable life can be drawn.

MOBILE HARBOR
Description

Mobile Bay lies 40 miles west of Pensacola Bay entrance and 90

miles northeast of the South Pass of the Mississippi River, and is the

approach to Mobile and the Alabama and Tombigbee Rivers. The
entrance width between Mobile Point on the east and Dauphin Island

on the west is 2^ miles. The main ship channel across the bar has a

depth of 30 ft. and a minimum width of 300 ft. A dredged channel

inside the entrance, having a minimum depth of 25 ft. and a minimum
width of 200 ft., extends the length of the bay to the city of Mobile at

the mouth of the Mobile River, a distance of about 25 miles.

The prevailing winds are southerly and southeasterly in spring,

southerly in summer, northerly in fall, and northerly and easterly in

winter ; the strongest being the southerly and northerly winds of sum-

ner and winter, respectively. The range of tide varies from 3.6 ft. at

the entrance to the bay (Fort Morgan) to 3.4 ft. in the Mobile River

near the mouth of Chickasaw Creek. The currents, which vary con-

siderably with the force and direction of the wind, have a normal velocity

of 2 knots per hour in the main ship channel at the entrance, and about

one-half knot per hour in the dredged channel.

Marine Borers

Past History—Up to the time of the present investigations,

marine borers, both molluscan and crustacean, were known to be present
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at Fort Morgan. The former had been found in Mobile River up as far

as Chickasabogue, but the damage to structures in the harbor proper had
always been considered negligible and to require no protective measures,

the piling along shore and under wharves having given no evidence of

the presence of borers. The shipworms found in the river had been con-

fined to timber lying on the bottom of the Main Ship Channel and could

not be considered as conclusive evidence of local attack. However, slight

attacks on the obstructions placed at the mouth of the Spanish River

during the Civil War had been noticed, thus demonstrating beyond doubt

the ability of the shipworm to exist in that locality. The G. M. & N.

Railroad Company considered their structures (Piers No. 1 and No. 3),

located at the mouth of the Mobile River, to have been immune from
attack for the past twenty years.

No trace of crustacean borers had been found farther up the bay
than Fort Morgan.

At Fort Morgan, the life of an unprotected pile is placed at not to

exceed ninety days, whereas there is said to be piling in the river proper

with sixty years' service.

Committee Investigations—Test boards of standard type were
located as follows

:

Location
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moved April 7. This block was well filled and block 12, removed two

weeks later, was completely filled with Bankia gonldi. Blocks 13 to 16

inclusive contained no specimens, and blocks 19 to 23 contained from 1 to

2 specimens each of Bankia gonldi. It would thus appear that the blocks

occupying the upper half of the board were above the level of attack.

Associated organisms were Balamis, Bryo::oa and Algae.

A-4—One specimen of Bankia gonldi was found in each of blocks

3 and 4, removed December 1 and IS, respectively. Block 5 contained 2

specimens, block 7 about 50 and in block 8 and all succeeding blocks the

destruction was complete. One specimen of Martesia was found in block

13, removed May 8. Associated organisms were Balanus, Bryosoa and

Algae.

L-8-1—Two specimens of Bankia gonldi were found in block 4, re-

moved November 16, and one in each of blocks 5 and 6; 10 to 15 were

found in each of blocks 7 to 10 inclusive, and about 50 were found in

block 11 and about 100 in block 12. On the opposite side of the board,

blocks of 13 to 23 inclusive contained each from 1 to 8 specimens of

Bankia gouldi, and block 24 about 50. Replacement block 25, placed Sep-

tember 30, 1922 and removed October 1, 1923, contained no specimens.

Associated organisms were Balanus and Bryozoa.

A-5—One shipworm only was found from the blocks of this station.

This was a Bankia gouldi, and appeared in block 9, removed March 1,

1923. The specimen, about 20 mm. long had been long dead. Associated

organisms were Balanus and Bryosoa.

In addition to the above, specimens of Bankia goiddi, said to have

been taken from fresh water, were sent in by the Alabama Dry Dock

and Shipbuilding Company. This company's plant is located on the east

bank of the Channel, about one mile up stream from G. M. & N Pier.

The season of activity of Bankia gouldi in this territory ended about

December 1, 1922, and began somewhat later than April 1, 1923, thus pro-

viding a period of immunity of approximately 4 months between the

dates above cited. No Limnoria were found above Fort Alorgan, which

confirms the experience of the U. S. Engineer Corps.

The heavy attack at the G. M. & N. Pier No. 3 was a complete sur-

prise to all concerned, as the salinity of the water at that point is much

below what has hitherto been considered requisite for the continued exist-

ence of this species (Bankia goiddi) of shipworm. As soon as the first

organism made its appearance therefore, salinity observations were deemed

advisable, and have been made twice daily of both surface and bottom

samples, beginning January 6, 1923. The results of these observations

are shown on Fig. 32.
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Methods of Protection

Creosote' impregnation (20 lb. per cubic foot) is employed by the

Corps of Engineers, U.S.A., for all timber exposed to the attack of

marine borers at Fort Morgan. Timber so treated is said to last from

eight to ten years.

Pier No. 3 of the G., M. & N. Railroad Company mentioned above is

constructed of untreated timber, the piles being capped at from six to eight

inches below mean low water. Pier No. 1 of the same company is sup-

ported by creosoted piles, the impregnation being 18 lb. per cubic foot.

Further information on methods of protection will be found in the

report on Gulf of Mexico—Mississippi River to Key West.

Conclusions

Unprotected timber in the Mobile River should have an expected life

of from 5 to 10 years unless dry weather causes a continued compara-

tively high salinity, when destruction may be rapid.

At Fort Morgan, the rate of destruction is much more rapid, a single

season being sufficient time in which to destroy unprotected timber.

Piles at Fort Morgan should have the best protection that can be

devised, and protection is certainly needed to the mouth of the river.

Owing to the variable salinity conditions in the river and consequent

liability to attack, it would seem wise to protect all piles under important

structures for a distance of at least 28 miles above Fort Morgan.

GULF OF MEXICO—SABINE PASS TO POINT ISABEL

General Description

This report covers the harbors of Sabine Pass, Port Arthur, Gal-

veston, Houston Ship Channel, Rockport, Port Aransas, Corpus Christ!

and Point Isabel—all in the state of Texas.

The coast line throughout the territory is generally sandy, and the

entrances to the harbors are obstructed by shifting sand bars over which

the channel depths are changeable. Most of the entrances are being im-

proved by dredging, and in some cases jetties to maintain or increase

the present depths have been built. The tidal currents have considerable

velocity in all of the entrances, and their direction is affected by the force

and direction of the wind.

Sabine Pass, 50 miles northeastward of Galveston entrance, is the

approach to Port Arthur, Orange and Beaumont. There is a dredged

channel 28 ft. deep and 100 ft. wide between jetties. The mean rise and

fall of tide is 1.5 ft.

Port Arthur is located on the west shore of Sabine Lake, and has

deep water connection with Sabine Pass by means of the Port Arthur

Ship Canal to Taylor Bayou, and by the Sabine-Neches Canal along its

southeast point, the controlling depth being 26M ft. The mean rise and fall

of the tide at the site of the test boards is 1.0 ft.
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Galveston Harbor is divided into two parts, Bolivar Roads and Gal-

veston Channel. From Bolivar Roads, which is the deep water way be-

tween Bolivar Point and Pelican Island, there is a dredged channel 200 ft.

wide and 24 ft. deep to Port Bolivar, the terminus of the Gulf, Colorado

and Santa Fe Railroad, about 4 miles north of Galveston. Galveston

Channel is a dredged channel 30 to 35 ft. deep and 1,000 to 1,200 ft. wide,

extending for about 3^ miles from Bolivar Roads southwestward and
westward, past Fort Point and the northwestern end of Galveston

Island and along the northern waterfront of the City of Galveston. The
mean rise and fall of tide is 1.6 ft. at Fort Point and Pier 18.

Houston Ship Channel extends from Galveston Harbor across Gal-

veston Bay and through parts of San Jacinto River and Buffalo Bayou
to the City of Houston, a distance of 50 miles. The canal has been

dredged to a depth, of 25 ft. in a channel 100 ft. wide for 44 miles to the

turning basin, 6 miles below Houston. As will be noted in the biological

section of this report, shipworms have been found in this channel at a

point midway between Lynchburg and Clinton, a distance of about 35 miles

from Galveston.

Aransas Pass lies 154 miles southwest of Galveston entrance and 113

miles north of the mouth of the Rio Grande. It is the principal approach

to Aransas and Corpus Christi Bays. The depth of water through the

pass is 24 ft. with a channel width of 100 to 400 ft. A dredged channel

11 ft. deep extends from the inner end of the Pass to Port Aransas.

Rockport is on the west shore of Aransas Bay and there is a depth of

7 ft. at wharves. Corpus Christi is on the western side of Corpus Christi

Bay 18 miles from Aransas Pass. A dredged channel 100 ft. wide and 12

ft. deep extends from the deep water in the bay to a turning basin 1,000

ft. square, off the wharves. The mean rise and fall of tide at Aransas

Pass is 2.0 ft.

Point Isabel is 2J4 miles west of the entrance to Brazos Santiago,

and about 7 miles north of the mouth of the Rio Grande. The mean rise

and fall of tide is 2.0 ft.

Marine Borers

Past History—Both shipworms and crustacean borers have been
known to exist throughout this territory, except in the fresh water

portions of the dredged channels. The life of unprotected piling is esti-

mated to be from 3 to 6 months in the summer season at Galveston ; 4

months at Sabine Pass, and 5 to 12 months at Aransas Pass, depending

on the season of the year when driven.
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Committee Investigations—Standard test boards were installed as

shown in the following tables

:

Location

Sabine Pass, Texas
Port Arthur, Texas—Slip No. 3

.

Port Arthur, Texas—Texas Co. Wliarf

Galveston, Texas—Pier C
Galveston, Texas—Pier 18

Galveston, Texas—Fort Point
Galveston, Texas—Port Bolivar.

Houston Ship Channel

—

Morgan Point—Galveston Bay. .

.

Baytown—4 miles above Morgan
Point

Baytown—4 miles above Morgan
Point

Gulf Pipe Line Wharf—8 miles above
Morgan Point

Sinclair Oil Co.—19 miles above
Morgan Point

Turning Basin, Houston—22 miles
above Morgan Point

Rockport, Texas—S. A. P. Wharf.

.

Port Aransas, Texas.

.

Aransas Pass, Texas .

.

Corpus Christi, Texas.

Point Isabel, Texas. .

.

Symbol

A-8
KCS-1...

KCS-2.

SP-1.
A-7..
A-6..
SF-1.

PH-1...

PH-2...

PH-3...

PH-4...

PH-5...

PH-6...
SAP-1..

SAP-2..

A-9....
SAP-3.

YD-801.

Department
Maintaining

Army
Kansas City Southern
R. R

Kansas City Southern
R. R

Southern Pacific R. R.
Army
Army
Gulf, Colorado & Santa
FeR. R

Port of Houston

.

Port of Houston

.

Port of Houston

.

Port of Houston

.

Port of Houston

.

Port of Houston ....

San Antonio & Aransas
PassR. R

San Antonio & Aransas
PassR. R

Army
San Antonio & Aransas
PassR. R

Navy

Date Installed

Bottom of

Board to
Mud Line
(Feet)

June 15, 1922.

June 15, 1922
August 1, 1922
September 1,1922..
September 1,1922..

July 1, 1922

October 16, 1922 . .

.

September 1,1922..

September 1,1922..

November 16, 1922

September 1,1922

October 1, 1922..

October 1, 1922..

October 1, 1922.

September 1,1922..

October 1. 1922..
October 31, 1922.

0.5

0.1

0.2
7.0
6.9
1.0

1.0

1.0

1.0

1.0

1.0

Bottom of

Board to

M. L. W.
(Feet)

15.0

14.9
9.0
9.6

18.2

6.5

17.0

14.5

9.0

•4.0

*Board suspended in a horizontal position.

Results of these tests to date are as follows

:

A-8

—

Bankia gouldi first appeared in block No. 3, removed October

15, 1922, the previous blocks having numerous barnacles. An average

of about 20 specimens of Bankia gouldi, some of them 10 inches long,

was found in each of the succeeding blocks, including block 12, removed

March 1, 1923, when a new type board was substituted. The end of the

season of activitj' occurred between November 1 and 15, 1922. Center

block 5 of the new board contained the first specimens (about 30) of the
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new brood of Bankia gouldi. This block was removed August 15, 1923,

after being exposed one month. The longest tubes noted were about

20 mm. but in the following month 200 animals up to 6 inches in length

were found, and this length had increased to 9 inches by October 15.

Associated organisms were Balanus, some Bryosoa and Algae.

KCS-1 and 2—Twenty-six blocks from each of these boards have

been examined. No life of any kind was found.

A thorough investigation was made by the Texas Oil Company, and

their report states that up to about 1900, shipworms were very destructive.

The Kansas City Southern Railroad docks, built in 1897-1898, were found

to be badly damaged in 1901 and had to be redriven. Since that time the

borers have practically disappeared from the turning basin but not

from the remainder of the canal.

A similar investigation in the harbor of Beaumont showed no evi-

dence of serious borer attack, though a small amount of evidence was
found showing the occasional presence of a few shipworms.

SP-1—Attack began immediately, the first block showing about 200

young shipworms to the square inch. In succeeding blocks identification

was made of Teredo hartschi and Bankia gouldi, the latter appearing in

the proportion of about 1 to 100 Teredo hartschi. The destruction was so

rapid that it was necessary to replace the board with a metal bar. All

the original and replacement blocks were removed April 1, 1923, and

sent in for inspection. New blocks of revised type were attached at the

same time. The end of the season of activity was found to have occurred

between November 1 and 15. The first shipworms (about 100) to appear

on the new blocks were found in block 2, removed June 1, 1923, after

being in the water one month, and after this time the rate of destruction

was very high. Heavy damage by Limnoria occurred. Associated organ-

isms were Balanus and Bryosoa (Lepralia).

A-7—Shipworms appeared on block 1 but were not so plentiful as

at SP-1. Destruction was severe but did not progress as rapidly as at

SP-1. The majority of shipworms in the first blocks were Bankia gouldi,

but in succeeding blocks Teredo hartschi were far more numerous, av- •

eraging about 80 per cent, of the total. The old board was replaced by

the new type May 1, 1923. The end of the season of activity was found
to have occurred about December 31, 1923, and the period of immunity

lasted until May 1, 1923. Of the new blocks, Bankia goiddi first appeared

on block 1, removed June 1, 1923, after having been exposed one month.

Bankia gouldi showed exceedingly rapid growth at this station, center

block No. 4, removed September 1, after one month's immersion, contain-

ing animals 2 in. to 3 in. long. Block 4, removed September 1, 1923, after

4 months' exposure, was completely destroyed. Up to that date no Teredo

hartschi had been found. Limnoria were not numerous in these blocks.

Associated organisms were Balanus, Bryosoa and Anoniia.

A-6—The rate of destruction was greater than that at A-7, and about

the same as at SP-1. Both Bankia gouldi and Teredo hartschi were found,
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the former in far greater numbers than the latter. A period of immunity

from Baiikia gouldi from January 1 to May 1 was established. A new-

board of the 1923 model was substituted for the original one May 1,

1923. Bankia gouldi appeared on the first block, removed June 1, 1923.

No Teredo bartschi have been found to date (October 1, 1923). Asso-

ciated organisms were Balanns, Bryozoa and Ostrea.

SF-1—Destruction was more rapid here than at any other point

under observation. All specimens examined were Bankia gouldi, and

complete destruction was accomplished in six weeks' time. Associated

organisms were Balaiius, Bryo.zoa and Ostrea. One young specimen of

Martesia was found.

PH-1

—

Bankia gouldi first appeared in block 7, removed February 1.

1923. None appeared in succeeding blocks until No. 16 was removed

(June 17, 1923), which contained one specimen. Associated organisms

were Balanus and Bryozoa. A bulkhead at this point was completely

destroyed by Bankia gouldi in 1908-9.

PH-2—First Bankia gouldi appeared on block 2, removed October,

1922. From 50 to 100 specimens were found in succeeding blocks, in-

cluding No. 11, removed February 15, 1923, and destruction was almost

complete. One specimen of Teredo bartschi was found in old board.

A 1923 model board was substituted March 1, 1923. No shipworms found

on the blocks removed as late as August, 1923. Associated organisms

observed were Balanus and Ostrea.

PH-3—The attack during the season of 1922 was similar to that on

PH-2, but no new board was placed in 1923.

PH-4—A large number of Balanus were the only life found. A speci-

men of mulberry timber from the hull of a sunken schooner in place

20 years at this point showed a light attack by Bankia gouldi.

PH-5—No life of any kind. A section of a pine pile from an old

wharf located about half way between this point and PH-4 was found

to contain a single specimen of Bankia gouldi.

PH-6—No life of any kind. A single analysis made of the water at

this point November 21, 1922, showed no salt.

SAP-1—First Bankia gouldi was found in block 6, removed January

1, 1923. Many hundreds of dead shipworm embryos were found in block

8, removed February 1, 1923. The block contained about 20 mature speci-

mens, both Bankia gouldi and Teredo bartschi, with tubes up to 4 in. in

length. This board was lost, and consequently no date of ending of

season of activity could be established. A new board of revised type was

installed April 1, 1923. The first appearance of Bankia gouldi was in

center block 2, removed June 1, 1923, after having been in water one

month. No Teredo bartschi have been found to date (August 1). Asso-

ciated organisms were Balanus and Bryozoa (Lepralia)

.

SAP-2

—

Bankia gouldi first appeared in block 2, removed October

15, 1922, and destruction progressed rapidly. A few specimens of Teredo

.f/'. (J) were found in subsequent blocks. A new board of the 1923 model
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was installed April 1, 1923, the old board having been lost. The first

Bankia gotildi appeared in center block 2, removed June 1, after being

in water one month, but since specimens over 4 in. long were found in

block 2, which had been immersed 2 months, it is probable that the

attack started in April. The first Teredo sp. (J) appeared in September

in large numbers. The damage by Limnoria was inconsiderable. Asso-

ciated organisms were Balanus, Bryosoa (encrusting and branching),

Ostrea and Anomia.

A-9—Shipworms appeared in the first block, removed September 15,

1922, and destruction proceeded rapidly. In the first blocks Teredo out-

numbered the Bankia, but the Bankia grew much more rapidly, reaching

a length of 4j^ inches in one month. This condition as to number, how-

ever, was reversed in later blocks. Teredo bartschi, Teredo sp. (J) , and

Bankia gouldi were identified. The old board was replaced March 1,

1923, by one of the 1923 model. The end of the season of activity was

found to have occurred between December 15, 1922, and January 1, 1923.

Bankia gouldi was found in center block 2, of the new board, in water

one month and removed April 30, 1923. Teredo sp. (J) appeared in the

block removed October 1, 1923. Limnoria action was severe, and some

Martesia were found. Associated organisms were Balanus, Bryosoa,

Ostrea and Algae.

SAP-3—About 100 Bankia gouldi appeared in block 2, removed Octo-

ber 31, and Teredo bartschi in the next block two weeks later. Teredo

bartschi were far more numerous than Bankia gouldi in blocks from

this station. The end of the season of activity appears to have occurred

about October 15, as no bore embryos were found after that date. The
destruction was complete and the board was replaced by one of revised

type April 1. No shipworms had appeared up to May 1, 1923, shortly

after which date the new board was lost. Associated organisms were

Balanus and encrusting Bryosoa.

YD-801—Shipworms, mostly Bankia gouldi, appeared in first block,

removed November 16, 1922, and destruction proceeded rapidly. A few

specimens of Teredo sp. (J) and sp. (Q) were found. The board was lost

February 16, 1922. A new board of revised type was installed April 13,

1923, and the first blocks, removed one month later, were well filled with

Banki gouldi with tubes averaging 20 mm. First Teredo sp. (J) was

found in center block 4, removed August 13, after one month in the water,

and the center block, removed October 15, contained several hundred.

It will be noted from the above that a period of immunity from ship-

worm attack existed at Sabine Pass extending from November 15, 1922,

to about July 1, 1923; at Galveston from January 1 to May 1 ; at Aransas

Pass from January 1 to April 15, and at Corpus Christi from October

15 to about May 1.
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Field Tests—Tests of the protective qualities of copper bands

and wire were undertaken by the Gulf, Colorado & Santa Fe Railroad.

Fifty-four blocks bound with this material spaced at intervals ranging

from Yz in. to 2J^ in. were placed in the water at Port Bolivar, November

22, 1922. Four of these blocks were removed for examination February

22, 1923. Due allowance being made for seasonal cessation of activity,

the inspection showed no material retardation which could be definitely

traced to the effect of the metal. The remaining blocks, were lost and

were not replaced.

Comparative tests of the resistant qualities of different kinds of

woods are being carried on by the same company. Samples of Longleaf

Yellow Pine, Douglas Fir, Loblolly Pine, White Oak, Toledo Wood and

Manbarklak were submerged at Port Bolivar, November 11, 1922, each

sample being enclosed in a galvanized wire basket and all secured in a

large container made of galvanized wire. One of the specimens of Pine

was lost. The other, together with the White Oak and Douglas Fir sam-

ples, were removed from the water February 15 and inspected. Sum-

marizing the results of this inspection Mr. Clapp states as follows

:

"1. The attack by Baiikia gouldi was not severe during the three

months these test pieces were submerged. The pine would have been
completely riddled in that length of time if placed in Jul)'-, judging by the

regular test blocks.

"2. The original object of the test was to throw some light on
whether marked differences in the shell could be seen in specimens boring

into different types of wood. The specimens from these different woods
cannot be distinguished from one another, as not the slightest difference

has been found.

"3. The difference in attack on the different portions of the block

is as marked in these test pieces as in the blocks.

"4. The severe attack on the oak, the fact that the tubes are longer,

and a larger percentage of the animals survive the young stage, over-

shadows the original object of the test. It is remarkable and unexpected."

The Toledo wood and Manbarklak showed no attack.

Salinity and temperature observations, and tests for oxygen content

and hydrogen-ion concentration of the water at Pier C, Galveston, were

recorded by the Southern Pacific Company. Salinity and temperature

observations were recorded by the Gulf, Colorado & Santa Fe Railway

at Port Bolivar, and San Antonio & Aransas Pass Railroad at Port

Aransas and Corpus Christi. These records are shown graphically on

Figs. 33, 34, 35 and 36.
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Methods of Protection

Creosote Impregnation—Creosote Impregnation is the method in

general use for the protection of timber from marine borers in this

territory. The record of piles treated to refusal (22 to 24 lb. per cubic

foot) with creosote is in general a good one, although such piles are

more or less subject to Limnoria action. There are, however, examples

of short life which are far from reassuring, and which perhaps can only

be explained by imperfect treatment or by important variations in the

chemical composition of the oil used, or damage to the timber after treat-

ing. A sufficient number of service records have not been obtained to

justify definite conclusions.

Armor—^Protection with cast iron pipe is a method employed by

by Lighthouse Service generally throughout the Gulf district. The struc-

tures in the western portion are of recent construction, but it will be

noted from the list given below that marked deterioration has already

occurred in the case of one of them.

Location and Structure
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by the Kansas City, Mexico & Orient Railway, as shown in the following

table

:

Location
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of tide is 9.9 ft. with an average of 5.6 ft., while the temperature range

is from a minimum of 56° Fahr. to a maximum of 75° Fahr., with an

average of 63° Fahr.

Marine Borers

Past History—It is the opinion of several of the wharf owners

that until about 1912 Limnoria were the only boring organisms in this

harbor. These animals were so active that an untreated pile would last

only about two years. For the last 10 years molluscan borers as well as

Limnoria have been active and the combination of these two destructive

animals has somewhat shortened the life to be expected from untreated

timber.

Committee Investigations—Standard test boards were placed as

shown below

:

Location
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Teredo in block 11, removed July 2, contained many larvae. Associated

organisms were Bryozoa (Lepralia), Anomia, many Amphipoda and poly-

cheate worms.

YD-1104—The first shipworm puncture was found on block 5, re-

moved April 17, and the first Limnoria two weeks later, but the real

attack did not appear until block 9, removed June IS. The attack of

Limnoria and Teredo on this board was not so heavy as on the three pre-

ceding boards. The first Bankia setacea 3^ in. long was found in block 14,

removed September 4. Associated organisms were Algae, Pectens, Am-
philpoda and Bryozoa of a number of species.

YD-1105—The first Limnoria appeared on block 1, removed February

20, and the first shipworm punctures on block 2, removed March 1, but

no appreciable growth took place until in block 8, removed June 1. Block

9, two weeks later, showed a very heavy Limnoria and Teredo diegensis

attack, many of the Teredo being lj4 in. long and containing larvae. The
number of Teredo found in the later blocks was much smaller than on

the boards previously listed, but the Limnoria attack was heavier. As-

sociated organisms were fewer than on the preceding boards.

A-109—The first shipworm punctures appeared in block 3, removed

January 15, 1923, and the first Limnoria one month later, but the real

attack and the first appreciable growth of Teredo diegensis, as well as the

first appearance of Bankia setacea occurred on block 12, removed June 1.

The intensity of attack increased through the summer, but was not so

heavy as at the other boards, except YD-1105. Very few Bankia were

found. Associated organisms were Bryozoa of many species, Anomia,

Amphipoda and Algae.

A-110—The first shipworm punctures appeared in block 2, removed
January. 2, 1923, and the number had increased to 70 in block 7, removed
Alarch 16, though the longest Teredo diegensis was only ^ in. long. This

length had increased to V/z in. one month later, while by May 15 the

attack was heavy and the length had about doubled. The first Bankia

setacea appeared in block 16, removed July 30, and by September 15 the

Mocks were thoroughly honeycombed, principally by Teredo diegensis,

though the Limnoria attack was also very heavy. Associated organisms

were Balanus, Bryozoa of several species, Anomia and hydroids.

Methods of Protection

Creosote Impregnation—Creosoted piles used in structures of

sufficient age to give useful information as to average life have most of

them been encased in concrete and there is not sufficient information

.available from which to draw conclusions as to the life of unprotected

creosoted piles in this port. The mooring dolphins recently constructed

by the Navy were built strictly in accordance with the recommendations

of the San Francisco Bay Marine Piling Committee and are not armored.

Armor—Nail sheathing. The Spreckles Companies in 1896 pro-

tected piles in the ferry slips of the San Diego and Coronado Ferry



1034 Wood Preservation

Company by driving the piles full of 3d nails spaced about ^4 i"- These

piles are reported to have given about IS years' service and to have finally

failed on account of attack through checks which opened up in them.

This is a fairly good record considering the strains to which piles are

exposed in a ferry slip. This company is not using this system of protec-

tion at present.

The Atchison, Topeka & Santa Fe Railway used the same method

in their wharf built about 1883. The nails were 3d and 4d, spaced 5<4 in. and

in 1914 one of these piles with an 18 ft. salt water exposure was pulled

and found in good condition. Bridge No. F. 271 was built in 1881, using

the same method of protection, and when rebuilt in 1917 on account of

flood damage 65 out of 80 of the original piles were founds to be still

in service in good condition. There are 85 or 86 piles with the same

protection in Bridge F. 273, built at the same time, still in service. Both

these trestles cross sloughs when the water is of full salinity, except at

time of occasional floods.

The cost of this work to the Santa Fe was from 10 to 13 cents per

square foot and the Spreckels Company report that schoolboys who drove

the nails in their piles completed about 2 linear feet of pile per day.

Concrete Jackets—The temporary pier at the Naval Air Station

was built of unprotected timber in May, 1918. The Limnoria attack was

heavy during the first year and the piles were encased in concrete jackets

3 in. thick. When this pier was removed in June, 1921, to make way
for a permanent structure, the jackets and piles were in good condition.

The history of the Santa Fe Vvharf as reported by R. B. Ball, Chief

Engineer, is as follows

:

"The Santa Fe Wharf, San Diego, was built in 1886-7 of creosoted
piles, probably not over 12 lb. treatment, penetration one to one and one-
half inches. In the nineties some experiments were made with piles

coated with the Lithocite treatment (burlap and magnesite cement).
These were driven where the original piles had failed. Between 250 and
300 piles with this treatment have been encountered.

"In 1900 and 1901 the entire piling was protected with concrete
jackets, from ground line to mean high tide. These jackets were 3 in.

thick and their concrete mixture was one part cement to one part very
fine beach sand, used on account of passing mixture through the water.
The diver who filled the metal form did so by scraping the cement out
of a bucket with his hand. The form or case was 2 ft. high with a bell

top and was in two pieces fastened together with a clip driven over
angle iron reinforcement at the vertical joints, each section fitting into

the bell section below. The sections were put together above water and
lowered down to the diver who placed and filled, care being taken to keep
form spaced to make concrete uniform. No reinforcement was used.

"In 1906 an inspection and repairs were made by divers, mostly be-

tween tides or a little below. Also in 1912 some repairs of the same
nature were made, but not a great many.

"Inspection in 1920 with diver showed very little damage.
"Not over 200 piles have been driven to replace and strengthen the

wharf under tracks since 1905.

"Repairs are made to jackets between tides where they become broken
1jy driftwood or other debris not exceeding $500 a year."
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The "Bunker Wharf" of the Spreckels Companies was constructed

in 1887 on creosoted piles and between the years 1889-93 these piles were

encased in concrete jackets made with 1 to 1 or 1 to 1^ mortar, depending

on the depth of water. The forms were made in halves, placed and bolted

by divers. No bearing piles have been replaced in 35 years, though some

of the jackets have required repair. It has been found at points where

the concrete has broken away from the pile that a sandy, gritty surface

remained, which seemed to give at least temporary protection.

The San Diego Municipal Wharf is built on concrete cylinders

molded in place over three pile clusters. These supports built in 1914

appear to be in good condition, but the floor beams and girders at a

number of points show discoloration and signs of spalling over the rein-

forcing rods.

Substitutes for Timber

Concrete—The Army mine wharf was constructed in 1910 on

concrete bearing piles which were reported to be in good condition in 1922.

The pier at the Naval Air Station was constructed in 1920 on 140

18 in. by 18 in. and 232 14 in. by 14 in. square precast piles. The 18-iii.

piles were reinforced with four 1-in. and the 14-in. with four ^-in. de-

formed square bars hooped with 5^-in. diameter bars with IJ/^-in. cover.

The aggregates were hard granites from the bed of the Otay River with

medium sand. The cement was Victor Brand, the water fresh from the

city supply, the steel was free from rust and the mixture was 1 :1^ :3,

with a slightly quaking consistency. Part of these piles were jetted and
part driven with a No. 1 Vulcan hammer. A concrete sheet pile sea wall

was built at the same time and with the same methods and materials. This

structure at the age of 2 years shows no deterioration.

The Naval Fuel Depot is built on concrete filled steel cylinders made
of J^-inch steel plate supported by pile clusters cut off at low water. The
deck and superstructure are steel. The plates in the cylinders show very

little corrosion and the superstructure is in good condition though it has

not been repainted since its construction in 1909.

There is a considerable amount of floating oil around this structure

which has preserved the steel below high water and in the opinion of the

Public Works Officer the thick accumulation of coal dust above the water

level has acted as a protective coating preventing rust.

Cast Iron—The Quarantine Station Wharf is built on cast iron

columns supported on unprotected wooden piles cut off at the mud line. It

was built in 1888 or 1889 and its history is reported by the U.S. Engineer

Office as follows

:

"Capt. Watkins, who has been at the Station since 1900, reports that

the cast iron piling is brittle and that a number of them have broken under
the impact of a vessel striking the wharf. (We viewed one that had been

broken short off by the stem of a small motor dory.) Another objection

is that in some cases the current has scoured the sand below the bottom

of the bell, leaving the stub wooden pile open to attack of borers. Several
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piles have been found suspended from the dock due to this. A third
objection is lack of rigidity due to difficulty of getting a snug fit of the
bell over the supporting wooden pile. (Diagonal rod interbracing origi-

nally installed to stiffen the structure was removed because of the kelp it

collected.) Repair of broken piling has been fairly simple by inserting a

pipe, putting a clamp over the break and filling with concrete. Capt.
Watkins is of the opinion that the piling should be filled with concrete
when built, strengthening against the apparent crystallization and securing
a snugger fit upon the supporting pile.

"To offset the objections is the long life, as the piles show surprisingly

little corrosion. Contractors are at work now putting on an entire new
superstructure of timbers and decking on the long approach to the main
wharf, supported by the original hollow cast iron piling."

Conclusions

It appears that so far as indicated by test blocks the attack of Bankia

setacea is negligible ; that Lininoria attack is heavy throughout the harbor

though perhaps a little heavier toward the southern end than further north

;

that while embryonic Teredo diegensis are deposited throughout a greater

part of the year that serious attack does not occur before the month of

April. The close of the season of activity has not yet been determined.

The results obtained with concrete jackets on creosoted piles with the

exceptional character of maintenance these structures have received, have

been very satisfactory.

The nail armor has been very effective and should encourage the use

of this method where labor costs are not prohibitive or with machine

methods of driving the nails which may be developed.

The long life of the cast iron wharf at the Quarantine Station, in

spite of the evident defects in design is very significant.

LOS ANGELES HARBOR

Description

A portion of San Pedro Bay, which was naturally protected from

northerly and westerly winds, has been converted into a safe harbor at all

times by the construction of a breakwater about 2.11 miles in length and

by a large amount of dredging. The outer harbor has a general depth of

35 ft. and the channels, which are from 200 ft. to 500 ft. wide, have a depth

of 30 ft., except for a portion of the channel in the Inner Harbor, which

has been dredged to 20 ft.

Tidal currents exist in the channels of sufficient strength to facilitate

the distribution of borers.

Marine Borers

Past History—The present harbor is comparatively new, but the

structures in San Pedro Bay and vicinity have shown the presence of

Limnoria and the molluscan borers as far back as there are records. Both

types of borers are very destructive, Limnoria being perhaps the worse of

the two.
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Committee Investigations—Standard test boards have been main-

tained as shown below

:

l/ocation
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some specimens showed the characteristic pink color caused by the disin-

tegration of the cement. The best specimen tested has a crushing strength

of 1,726 lb. per sq. in. This concrete was undoubtedly far from being of

the best quality and it is still questionable whether these animals could

destroy first class concrete, though they will undoubtedly assist the chemi-

cal disintegration when that cause of failure becomes active.

Roughly, about 50 per cent of the jackets examined were rather heavily

attacked and few of them showed no attack. In one specimen examined

there were about 8 borers per square foot and heavier attacks are reported.

The principal boring species was the Pholadidae penifa (Conrad) and

specimens of Petricola corditaides (Conrad) were also found, but it is

thought that this species did not bore but lived only in previously existing

holes.

Methods of Protection

Practically all wooden harbor structures are protected by creosoting

or by concrete jackets, but service records available do not cover a suffi-

ciently long period to be of value.

Substitutes for Timber

Reinforced Concrete—The following statement furnished by the

Harbor Department of the City of Los Angeles shows the concrete struc-

tures in the harbor. It will be noticed that none of them are yet old

enough so that deterioration could be expected.

Berths 56-60

Length of Wharf—2,920 ft.

Reinforced Concrete Piles.

Materials.

Aggregate—Sand and gravel from San Gabriel and Puente
Largo, Wash.

Cement—Colton, Riverside and Golden Gate.
Gaging Water—Fresh.

Reinforced with spiral hooping and 54-in- bars running longitudi-

nally 1.3 per cent to 1.7 per cent steel.

Mix—Originally l:lj^:3 and later changed to l:l>^:3j/2 cover
over reinforcing—2 in. Piers painted with one coat of "Iron-
ite." Precast.

Built in 1913.

Condition satisfactory—could find no deterioration.

Date last inspected—June, 1923.

Berths 187-188:

Length of Wharf—1,159 ft.

Reinforced Concrete Piles.

Materials.

Aggregate—Sand from San Gabriel, Wash.
Cement—Victor.

Gaging Water—Fresh.
20-in. pile with 12-in. hollow core.

18-in. pile with 10-in. hollow core.

Spiral reinforcement and 85^-in. longitudinal bars—1.2 per cent to

1.4 per cent steel.
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Mix—About 1:2^.
_

Cover over reinforcing, 2^ in.

Built in 1920, made of Gunite 4 in. thick blown around a paper core
12 in. diam.
No deterioration as yet can be noted.

Berths 189-191

:

Length of Wharf—1,176 ft.

Reinforced concrete piles.

Materials

:

Aggregate—Sand and gravel from San Gabriel River bed.

Cement—Victor.

Gaging Water—Fresh

:

18-in. square piles—corners, chamfered 3 in.

Steel wires for hooping and ten 1-in. down to eight %-m. bars,

depending on length of pile for horizontal reinforcement

—

1.1 per cent, to 2.5 per cent, of reinforcement.

Mix—1:1.8:3.
_

Cover over reinforcement, 3 in.

Precast.

Built and driven in 1922.

Berth 232

:

Length of Wharf—1,120 ft.

Reinforced concrete piles.

Materials

:

Aggregate—Sand from San Gabriel River bed.

Cement—Victor.

Gaging Water—Fresh.
17 in. round piles, from eight ^-in. diam. to six 5^-in. diam.

longitudinal rods, depending on length of pile—0.8 per cent,

to 1.1 per cent, of reinforcement.
Mix—1 :2.6.

Cover over reinforcement, 1% in.

Made of Gunite.
Built and driven in 1922.

It was found that the hollow piles used in Berths 187-188 were more

expensive than solid piles and therefore this method was abandoned and

the piles made solid. The cost of the gunite pile is said to have been

approximately $2.75 per linear foot as compared to about $3.25 for poured

piles.

Aside from the wharf structures, we have a reinforced gunite

landing barge, 20 ft. by 100 ft. by 6 ft. deep.

Materials:
Aggregate—San Gabriel River sand.

Cement—Bear brand.
Gaging Water—Fresh.

54-in. steel twisted rope, Clinton electric welded fabric and tri-

angular mesh.
Four-in. walls, bottom and deck—about 2l4 per cein. steel.

Mix—About l-.ZVz.

Cover over reinforcement, 1^4 in.

Gunite construction.

Built in 1918.

Present condition

:

No recent inspection made. Barge has not settled any in the

water and from superficial examination, no deterioration has
been found.
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In a wharf now under construction a new method of protection is

being used and the service record of this structure will be watched with

interest. These piles are 16 in. square and from 30 ft. to 52 ft. long, with

longitudinal reinforcing 5/^ in. to 54 i"- with spiral hooping and a small

circular hole cast in the center of the pile to aid in impregnation. The
mixture principally used was 1 :3 :3, though a mixture of 1 :3;^ :3j/2 as well

as others are being tried. The concrete is mixed rather dry and carefully

tamped in the forms.

After the piles are seasoned they are placed in a tank 8 ft. square

and 60 ft. long, filled with cold asphalt of 40-50 penetration. The tem-

perature is raised to about 450° Fahr. and then allowed to fall to 212°

Fahr., at which time the piles are removed. The whole operation re-

quires 24 hours. On account of the uneven expansion of the concrete

and steel, cracks are formed, which aid in the impregnation. This cracking

has been said by some not to be harmful to the strength of the piles, since

the asphalt firmly cements the cracks. Confirmation of this hypothesis

awaits further test and observation.

By this method it has been possible to thoroughly impregnate the

piles and thus it is thought that the concrete will be protected from disin-

tegration and the reinforcing metal from corrosion. Recent experiments

on this type of pile are claimed to have produced full size pile samples free

from cracks and fully impregnated with asphalt.

Conclusions

All structures in the harbor are subject to heavy attack from marine

borers and piles should therefore be protected in all except very tempo-

rary structures.

While Teredo diegensis seems to breed slowly through the winter a

heavy attack need not be expected before May 1, and since Bankia setacea

appears later this may be considered the end of the period of shipworm
in activity. Limnorta are active, but will not alone destroy a structure

in one season.

The concrete structures are too new to furnish information as to

probable life, but the varied methods of construction used and the com-
plete records available justify careful study of the service given.

SAN FRANCISCO BAY

The greater part of the information contained in this report on San
Francisco Bay is abstracted from the three reports of the San Francisco

Bay Maine Piling Committee, published in 1921, 1922 and 1923.

Description of San Francisco Bay and Tributaries

The San Francisco Bay proper extends from its junction with San
Pablo Bay between Points San Pedro and San Pablo southeastwardly

about 40 miles. The entrance to the Bay from the Pacific, the Golden

Gate, is about 10 miles south of Point San Pedro. The Bay is about 12

miles wide at its widest point and has an area of about 228 square miles.
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The depth in the Golden Gate is about 300 ft. and the average current

on flood is 3.3 knots and 3.4 knots on ebb with a maximum ebb current

observed of 6.5 knots.

The northern extension of San Francisco Bay, San Pablo Bay, is

about 10 miles long by 8 miles wide and has an area of about 112 square

miles with a channel depth of about 30 ft., and tidal currents averaging

slightly less than 2 knots on both ebb and flood.

Carquinez Strait enters San Pablo Bay from the east and connects

that body of water with Suisun Bay. It is from Yz to 3J^ miles wide and

6 miles long, with a depth of from 30 ft. to 60 ft. and has tidal currents

averaging from over 2 knots on flood to over 3 knots on ebb, with 6 knots

or more on ebb tide coincident with floods in the San Joaquin and Sacra-

mento Rivers.

Suisun Bay is a generally shallow body of water, which is really the

delta of the San Joaquin and Sacramento Rivers. The channels are nar-

row and winding and are used only by light draft vessels.

The watershed tributary to San Francisco Bay is about 6,200 square

miles, of which 5,800 is in the watersheds of the San Joaquin anl Sacra-

mento Rivers, whose waters enter through Suisun Bay, Carquinez Straits

and San Pablo Bay.

The general salinity conditions in San Francisco Bay proper do not

vary sufficiently from the normal to greatly affect marine life, but in San

Pablo Bay the effect of the discharge of the Sacramento and San Joaquin

has a distinct influence on salinity (Fig. 37), while in Carquinez Strait

the river discharge lowers the salinity to zero at times (Fig. 38).

Temperatures at Tiburon have an annual average of 55.1° Fahr.,

with a January average of 47.5° Fahr. and a July average of 62.6° Fahr.

At Goat Island the corresponding figures are 54.4° Fahr., 48.1° Fahr. and
59.5° Fahr., respectively. In the Mare Island Channel July and August,

1920, averaged about 62° Fahr., with a maximum of 64° Fahr. at the

bottom and 67° Fahr. at the surface, and there was no considerable

variation from these figures until October. January, 1921, showed a

minimum of 39° Fahr. at the bottom and 42° Fahr. at the surface, with

an average of about 45° Fahr., while June, 1921, showed its highest

surface temperature to be 72° Fahr. and 66° Fahr. at the bottom, with

an average of about 65° Fahr., while the variation in Carquinez Straits

is from a minimum of about 40° Fahr. to a maximum of 70° Fahr.
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Marine Borers

Past History—Structures in San Francisco Bay have been subject

to attack by marine borers ever since records have been kept, though

tradition says that the shipworm did not become a menace until the great

shipping increase caused by the gold rush in 1849. There is a pile section

in the Philadelphia Academy of Natural Sciences, collected in San
Francisco Bay in 1867, which was heavily attacked by Bankia setacea.

So far as the biologists know the only borers existing in the Bay prior

to 1914 were the Bankia setacea and Limnoria. The greatest destruction

occurred near the Golden Gate and on parts of the San Francisco water-

front, where an unprotected pile might not last over a few months, while

on the Oakland waterfront eighteen months to three years' life might be

expected. In San Pablo Bay, Carquinez Straits, Suisun Bay and the

Sacramento River, unprotected structures had been standing 30 or 40 years

without attack until 1917, but since that time every waterfront structure

of untreated timber between San Pablo Bay and Antioch on the Sacra-

mento River has been attacked by Teredo navalis and most of the struc-

tures as far as Suisun Bay have been destroyed.

The attack of the Teredo navalis has also extended to the south end

of the Bay, but the damage has been less than in the north, because there

are fewer structures to serve as breeding grounds. The attack on the

creosoted piles of the Dumbarton bridge has been fairly destructive, but

was due principally to Limnoria following abrasion of the creosoted

timber.

Teredo navalis is the most widely distributed species in the Bay, and

consequently the most destructive, while Bankia setacea is less widely

distributed, but just as destructive where it exists. Teredo diegensis is

of less economic importance, as it has been identified in only one locality.

The two crustacean borers found in San Francisco are the Limnoria

and Sphaeroma. The former is found in all parts of San Francisco Bay
proper and is especially destructive on the San Francisco and Oakland

waterfronts, while Sphaeroma is found, not only in San Francisco Bay
itself, but also in its tributaries as far as Antioch on the Sacramento

River. Sphaeroma has so far shown itself of little economic importance.

Committee Investigations—The San Francisco Bay Marine Piling

Committee has placed and maintained a large number of test boards

and in addition to determining salinities and temperatures has made a

number of laboratory experiments to find previously unknown facts re-

garding the life history, habits and requirements of Teredo navalis, the

most important species of borer with which they had to contend. The
details of this work will be found in the reports of the Committee.

The purely scientific studies of the Committee have produced the

following results

:
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1. Evidence drawn from studies of a large number of shells and

pallets shows that the range of individual and environmental variations in

Teredo navalis is so great that all forms of Teredo of economic im-

portance in San Francisco Bay, exclusive of Teredo diegens'is, may

properly be included in this species.

Evidence that Teredo navalis maintains its normal activity in salini-

ties as low as 9 parts per 1,000; that below 7 parts per 1,000 the proportion

of active individuals decreases until at a salinity of 3 parts per 1,000

none are active; that the average lethal salinity for this species is 5 parts

per 1,000; that 90 per cent, of the individuals will' be killed by a salinity

below 4 parts per 1,000 extending over a period of 2)2) days, but that if a

rise in salinitj' occurs even for a relatively short period, the animal can

renew its supply of salt water and continue to live; that with 33 days

of salinity below 4 parts per 1,000, 10 per cent, of the animals are still

alive and may continue to spread the attack if the salinity increases to a

sufficient amount before their death.

Evidence that during its passage through the digestive tract of the

Teredo about 80 per cent, of the cellulose and from 15 per cent, to 56

per cent of the hemicellulose is removed from the wood ; that the carbo-

hj'drates which disappear are probably used as food by the Teredo ; that

the digestion of wood produces optimum conditions for the absorption

of toxic substances contained in it and that therefore impregnation with

a toxic substance having the other necessary qualities will provide efficient

protection of the timber.

Methods of Protection

The reports of the San Francisco Committee contain tabulations of

the service records of wooden piles with various methods of protection,

of creosoted structures and structures built on substitutes for timber.

Over 250 structures are listed. The Committee draws the following con-

clusions from a study of the records so far as they relate to timber con-

struction :

"1. Marine borers are very active in San Francisco Bay and con-
nected waters, and in places where their attack is severe will destroy

untreated piling in as short a time as six to eight months. In other

places the untreated piling may last from two to four years.

"2. The information secured indicates that it is reasonable to expect

a life of five to eight years from paint and batten protections in sheltered

waters, if the work is well done. If it is not well done, or if the covering
is damaged by careless handling, or if unprotected wood is exposed by
mud scour, this range of life cannot be expected.

"3. The data in hand indicates that it is fair to expect creosoted

Douglas Fir piling in San Francisco Bay to give a life of 15 to 30 years
under present conditions and practice. Certain piles are of authentic

record from the Oakland Long Wharf, which were sound when removed
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after a service of 29 years. Poor treatment, or damage to creosoted piling
by careless handling, rafting, storage or construction, will materially
reduce the life which might otherwise be rendered by such piling.

"4. Most of the attack on creosoted piling by marine borers, which
the Committee has observed throughout this survey, appears to have begun
in spots where untreated wood has been exposed by damage in handling
the piles or placing the superstructure. It is urgently recommended that
improvements be made in the methods of handling creosoted piles and
building structures upon them, so that damage to the surface of the piles

may be reduced to a minimum. Gratifying improvement has taken place
during the current year.

"5. Precast reinforced concrete piles and pile casings have not been
in use in San Francisco Bay a sufficient length of time to determine their
ultimate life. A detailed examination of structures which have been in

service for more than ten years shows no evidence of deterioration below
high water line, and they seem capable of a long further life. The length
of life to be expected from this type of construction is largely dependent
upon the quality of materials and workmanship and the skill and care
with which they are employed, and any laxity in these particulars will

materially shorten the length of service which may be secured.

"6. Reinforced concrete cylinders cast in open caissons have been in

use since 1910. Although the average life of many earlier cylinders has
been considerably shortened by construction defects, these cylinders with
minor repairs still give promise of a long period of service. Similar cylin-

ders designed and constructed in accordance with best modern concrete
practice should constitute a type of construction only excelled for lon-
gevity by solid fill or mass concrete.

"7. Cast in place concrete pile jackets may be expected to give satis-

factory results if properly constructed of suitable materials and if proper
regard is given toward exclusion of sea water from forms. The difficul-

ties of_ this type of construction, however, are of such nature that the
probability of securing a maximum length of life is less than in the case
of precast concrete piles or pile casings.

"8. Copper sheathed piles have given very satisfactory service in

locations where damage from abrasion and theft can be minimized.
Such piles carefully prepared and handled fall into the class of best sur-
face protections, when used under the conditions indicated, but are easily

damaged by either abrasion or theft.

"9. The selection of a type of piling or pile protection for a given
structure must be made upon the basis of cost and permanence of the
materials under consideration, the character of the structure and the
probable need for future alterations to meet the changing requirements
of commerce. When a comparatively short increase over the life of un-
treated wooden piling is sufficient, the surface protections will often be
found economical in waters not exposed to severe storm action; if a
moderately long physical life approximating the average economic life of
marine structures in this harbor is desired, a good creosote treatment will

provide it at the lowest annual cost, so far as present knowledge goes

;

if conditions warrant building for the greatest permanence, with less re-
gard for first cost, concrete construction has shown a high value in this

harbor. For the protection from further damage of wooden piles already
in place and showing attack by borers, not yet severe enough to require
condemnation, the concrete casing, precast or poured in place, is the only
means of salvage so far found by the Committee."
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Substitutes for Timber

Wrought Iron and Steel—There are five piers reported on cast

iron piles and two on wrought iron, containing 505 cast iron and 179

wrought iron piles, both cjlindrical and both filled with concrete. The

cast iron piles were placed between 1870 and 1903 and the wrought iron

in 1886 and 1897. Sixty-five piles out of 145 have been replaced on

account of breakage in the pier on Alcatraz Island since 1870 and the

bracing has been renewed five times. In the other cast iron pile piers

only five replacements have been made and no wrought iron piles have

required renewal.

A pier on cast iron cylinders 4 ft. in diameter and 2 in. thick filled

with concrete was built at the Tiburon coaling plant of the Navy in

1906-08 and is reported to be in excellent condition with no maintenance

expenditures except painting above water level.

Concrete—Two types of concrete construction are in general use.

In one the deck of the pier is carried on cjlinders sunk to a satisfactory

foundation. They are from 5 ft. to 7 ft. in diameter and w^ere con-

structed inside of steel caissons which were unwatered before pouring

the concrete. The reinforcement consists of ^-in. square bars spirally

hooped with No. wire. The concrete mixture was one part cement to

six parts aggregate and the reinforcing had a 3-in. cover.

There are 12 piers, containing 5,198 cylinders, built between 1909 and

1916, and 457 of the cylinders had required repair up to December, 1922,

but none of them had failed.

The other type of concrete construction makes use of rein.forced

concrete piles which are generally from 16 in. to 20 in. square, made with

a 1 :S mixture and reinforced by from four ^-'m. bars to six 1-in. bars,

depending on the length of the piles. No. 3 wire is used for spiral hoop-

ing and there is 2-in. cover over the reinforcing.

There have been 19 structures containing 8,637 piles built between

1911 and 1922 and none of the piles have as yet required replacement, but

many of those over 10 years old and some of less age show rust streaks

or cracks over the reinforcing above high water. For example, three

structures reported in the second report (1922) have the following record:

In one built in 1911, 30 per cent, show rust streaks or cracks, in another

built in 1912, 25 per cent., and in one built in 1915, 10 per cent.

There is a large amount of sea wall on the San Francisco waterfront

generally built of concrete blocks cast and seasoned in air. It is thought

to be in good condition.

At the Mare Island Navy Yard there is a concrete quay wall cast

in place and built at various times since 1892. The salinity at this point

is generally low and there has been little if any visible deterioration.

The cement used had an average composition of

Silica 21.6%
Ferric oxide 3.8

Alumina 7.9

Calcium oxide 61 .6

Magnesium oxide 1.2

Sulphur trioxide 12
Loss on ignition (moist alkalies) 2.7
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Specimens were cut from the walls constructed at various dates, the

large stones of the aggregate removed and remainder of the specimen

analyzed, with the results as shown below, which are quoted from a

report by the Public Works Officer of the Yard

:

Date
Concrete Placed
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Barren oil.

Barren oil with 5 per cent. B. Naphthol.
Barren oil 45 per cent., naphthalene 55 per cent.

Barren oil mercury treated.

Specimens are also under test of the following proprietary com-

pounds :

Aczol.
Antimony trichloride in benzol.

Antimony trichloride in creosote.

Elaterite paints.

Moran preservative.

Paraffin.

Paraffin and arsenous iodide.

Paraffin and copper iodide.

Williams & Francois oil.

To the date of the last report the specimen treated witii antimony

trichloride and the one with Elaterite are the only ones of this series to

be attacked after 10 months' immersion. It may be said in this connection

that the attack of all the borers seemed much less intense in 1922 than

previously.

Similar tests are being made with the following timbers

:

Alder Azobe
Greenheart Tallow wood
Toledowood (Manbarklak) Turpentine wood.

Chemical studies have been carried on upon the

"Extent and Character of Losses of Creosote Exposed

Under Varying Conditions."

"Effect of Degree of Penetration on the Composition of

Creosote."

"Observations of Test Pieces Treated with Inorganic

Inhibitants."

"Effect of Chlorine Concentrations on Teredo."

"Effect of Various Salts in Protecting Wood."

The results of these studies, which are now being prepared for pub-

lication, will add materially to the knowledge of the protection of timber

from marine borers.

Conclusions

Unprotected wooden structures in many portions of San Francisco

Bay area may not be expected to have a useful life exceeding one year,

while in the Carquinez Straits territory life may be longer in years of

heavy rainfall and consequent low salinity.

Coated piles may give a life of up to six or seven years, depending

on the strength of the coating.

Creosoted fir piles properly impregnated and not damaged in handling

or after driving may be expected to give an average life in excess of

15 years and in the Southern Pacific Long Wharf gave a service varying

from 18 to 29 years with about 30 per cent, showing some attack of

Limnoria and molluscan borers.
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Concrete armored wooden piles of some types seem to promise an
average life of 15 years or more, but the age of existing structures is not

great enough to permit accurate predictions to be made.

Concrete Ci'linder and reinforced concrete pile foundations are not

of sufficient age to give the basis for accurate predictions, but serious

deterioration does not seem to have generally set in on well-built struc-

tures under 10 years of age.

The record of cast and wrought iron supports is excellent and such

structures well designed may be expected to give a life of 40 years or

more with comparatively little maintenance.

PUGET SOUND

Description T ; l]i||]

Puget Sound is a landlocked body of water, which contains several

of the more important harbors of the Pacific Coast. It is entered from
the Ocean through the Strait of San Juan de Fuca, which is about 82

miles long from Cape Flattery to Point Wilson. The Strait is from
10 to 30 miles wide and ranges in depth from 30 to 130 fathoms. On
the south or United States side there are a number of harbors, few of

which contain important marine structures. The general set of the

currents is toward the north or Vancouver Island shore.

Puget Sound itself has a very irregular shore line, containing a large

number of harbors and inlets, some of them of considerable size. The
distance from Point Wilson to Seattle is, roughly, Z2 miles, and from
Point Wilson to Tacoma, 70 miles. Currents in Admiralty Inlet vary
from 2 to 5 knots per hour, and are less in the more open waters near

Seattle and Tacoma. The depth of water in the channels is great and in

Elliott and Commencement Bays, the harbors of Seattle and Tacoma,
respectively, there are depths of 50 to 80 fathoms. The extreme tidal

range is from 17 ft. to 19 ft. The result is that there is a considerable

current close to the shore in these harbors, which aids in the distribution

of marine borers, and these depths are also largely responsible for the

small variation in temperature during the year. In general the water

temperature, except in the shallow harbors, seldom gets below 50° Fahr.

or often above 55° to 58° Fahr.

There are a number of fair-sized rivers entering the Sound from the

Olympic Mountains on the west and the Cascades on the east, but they

have little influence on the salinity except in the immediate vicinity of

their mouths.

Marine Borers

Past History—Records do not show any periods in the past when
structures in the harbors of Puget Sound were not subject to attack by
borers. The oldest structure of which a record has been found was a

wharf built in 1877 by the Southern Pacific Company, which had its piles

protected by copper sheathing, indicating that the danger was recognized
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at that time. There has always been a considerable amount of floating

timber in all these waters, which has undoubtedly assisted in maintaining

a uniform and general distribution of borers.

It is generally agreed that an untreated pile will have a life of from
six months to two years and therefore such piles are not used except for

the most temporary structures.

Bank'ia setacea and Livmoria are the only wood borers so far known
to exist, and are both exceedingly destructive.

Committee Investigations—Because of the known general distri-

bution of borers and the generally uniform conditions as to salinity and
temperature it was not considered necessary to place more than a few
test boards in the Sound. They were all installed by the Bureau of Yards
and Docks of the Navy, and are located as follows

:

Location

Keyport, Wash.

—

Pacific Coast Tor-
pedo Station

Receiving Ship Dock—Puget Sound
Navy Yard

Pier No. 8—Puget Sound Navy Yard
Naval Ammunition Depot

Svmbol

YD-1305..

YD-1304b
YD-1304a
YD-1306..

Department
Maintaining

Navy

Navy
Navy
Navy

Date Installed

January 16, 1923

.

January 16, 1923.

January 16, 1923

.

January 16, 1923

.

Bottom of

Board to
Mud Line
(Feet)

1.0

1.0

1.0
1.0

Bottom of

Board to
M. L. W.
(Feet)

18.0

20.0
34.0
13.0

Figs. 39 to 42, inclusive, show salinity and temperature records at

the test board locations.
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The results of inspections of the blocks from these test boards are

as follows:

YD- 1305—The first Lininoria appeared on block 2, removed Februarj'

20, and the first Bankia on block 5, removed April 1. One month later

the largest Bankia had reached a length of 54 in., and on June 1 about

3 in. The number both of Bankia setacea and Lininoria were small and

the Bankia did not grow rapidly. The associated organisms were Balanus

(very heavy growth), Bryozoa, Algae and some hydrolds.

YD-1304 b—The first Lininoria appeared on block 4, removed' March

16, and the first shipworm punctures on the next block two weeks later.

The largest Bankia setacea on May 1 had reached a length of only 1 in.,

and only about 35 Lininoria were found. From this time on the growth

of the Bankia was more rapid, but the freedom with which they crossed

from the blocks into the supporting board and vice versa made it very

difficult to determine their length. The longest burrow found entirely

in the block was in block 16, removed September 19, and was about 10

in. long. Lininoria attack was light and associated organisms were Ba-

lanus and Hydroids.

YD- 1304 a—The first Lininoria were found in block 4, removed

March 16, and the first shipworm puncture in the next block, removed

April 1. No others were found until block 9, removed June 1, which

contained one Bankia setacea about 1 in. long. The next block two weeks

later contained three animals, the largest about 4 in. long, while a length

of over 9 in. was found one month later. The same difficulty existed in

this board as in the preceding one in measuring the length of the animals

;

one of the smallest in block 16, removed September 19, was nearly 5 in.

long. Lininoria attack was light and associated organisms the same as

on YD-1304B.
YD-1306—The first Limnoria appeared in block 2, removed February

16, and the first Bankia setacea, which was nearly 3 in. long, in block 10,

removed June 15. Some of the later blocks contained no Bankia and

others only one or two, but the length of one animal found in block 18,

removed October 16, was over 17 in. Limnoria attack was light and

associated organisms were Balanus, Bryozoa, Mytilus and hydroids.

Methods of Protection

Pile Coatings—Some use has been made of various preservative

paints and the same results obtained as at other ports, i. e., this method

of protection is of only temporary value, even with the best of preserva-

tives.

Creosote Impregnation—Treatment by impregnation with creo-

sote has been practiced for many years. The first process was by use

of the open tank where the piles were boiled in creosote under atmospheric

pressure. Some piles treated by this process gave good service, lasting

about 20 years, but since Douglas Fir, which is the only timber generally

used in this territory for construction purposes, is very hard to impreg-

nate, the average life was not satisfactory.
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The present method of treatment generally involves boiling under

vacuum and impregnation under pressure. With this method and the

use of a good quality of creosote an average life of 12 to 16 years may
be expected, but on account of the variation in the resistance of this

limber to treatment a certain percentage of failures can be expected in

considerably less time. For example, the Oregon-Washington Railroad

& Navigation Company report a structure built in 1917 on piles with 12 lb.

of creosote per cubic foot showing attack in 1922.

At the Puget Sound Navy Yard all "permanent" structures are sup-

ported either on creosoted piles or are of concrete construction, the

amount of creosote injected being generally about 12 lb. per cu. ft. No
oil analyses are available. There follows a list of the Navy Yard piers

on creosoted piles

:

Name of Pier
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had their coating torn by drift or had been damaged in driving. Four

docks owned by the Northern Pacific Railway in Tacoma were built on

"Perfection" piles before 1910, but the life of these piles was short be-

cause most of them were damaged in driving through riprap.

The "White Star" dock of the Northern Pacific in Seattle, built in

1898, failed three years later under heavy strain from a ship moored to

it, although it contained a number of piles which were sound. Many of

the piles salvaged from this dock after its failure were so thoroughly

honeycombed that they broke when they were lifted from the water.

The Coal Wharf at the Puget Sound Navy Yard, a structure 700 ft.

long and from 57 ft. to 94 ft. wide, built in 1903, was originally supported

on "Perfection" piles on which the wrapping was protected by 1-in. by

2-in. creosoted strips. At places where the protective coating was damaged

in driving, repairs were made with copper sheathing. Extensive repairs

were made in 1915, using creosoted piles, and the remainder of the "Per-

fection" piles were replaced in 1923, although 162 of them carrying no

load were left in place. An inspection made March 5, 1923, showed that

practically all of them were heavily attacked by Limnoria and Bankia.

Pier 6, 529 ft. long and 49 ft. wide, was constructed in 1904 on "Per-

fection" piles. Heavy repairs were made in 1912 and 1914, and the re-

mainder of these piles were replaced in 1922 and 1923, though 170 of them,

all damaged, are still standing.

Metal—In 1877 the Southern Pacific Company built a wharf at

Tacoma on copper sheathed piles ; when this dock was removed in 1898

the piles were in excellent condition and were re-used in other structures.

Forty-four of them are still in service in a bridge and reported to be in

good condition, though the copper was removed in 1898 when the piles

were taken out of salt water.

Iron cylinders surrounding clusters of piles were used in two North-

ern Pacific structures in 1882, and were found in 1910 to be corroded to

such an extent that borers had heavily attacked the piles.

Concrete—An interesting method of protecting piles with con-

crete has been used in the construction of the new piers by the Port of

Tacoma Commission. A concrete casing was built with a cement gtln on

the pile before driving, and the piles were handled very carefully to

prevent fracture of the coating on account of flexure of the pile. This

work was done in 1922 and it is, of course, too soon to make any pre-

diction as to its durability.

A similar method of protectioij was used by the Pacific Northwest

Traction Company on one of their structures located above low tide near

Bellingham, Wash. This trestle, about 5 miles long, was built with white

cedar piles in 1911. It was heavily attacked by Limnoria. In 1916 con-

crete casings were built from a point 6 in. below to 18 in. above the mud
line, but the Limnoria attack continued above this point. Next a wash

of cement and sand was applied without removing the barnacles on the

pile, which was effective for about two years. In 1918 the piles were

scraped clean, covered with mesh reinforcement and a cement gun coat-
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ing about 54 i"- thick applied. The holes dug into the piles by Limnoria

were filled out at the same time. These piles are reported to be in good

condition at the present time.

The new municipal piers at both Seattle and Tacoma are built with

an earth or sand fill in the center with aprons supported on piles on the

slopes to carry the outside walls of the warehouses and the railroad

tracks on the face of the pier. In Seattle creosoted piles are used and

in Tacoma both creosoted and gunited piles.

Substitutes for Timber

Concrete—There are a number of concrete structures at the Navy
Yard, and while most of them are of too recent date to give service

records of value, the description of the construction methods will be of

valute to later investigators.

Pier No. 8, 403 ft. by 60 ft., was constructed in 1911 on reinforced

cylinders, spaced 16 ft. longitudinally and transversely. 'The deck is

formed of I-beams with an 8-in. reinforced slab floor finished with a 1-in.

granulithic surface.

These cylinders had 3i;l-in. walls reinforced with 1-in. round rods

and "Hy-Rib" with 2-in. cover over the reinforcing. The mixture was

1 :2 cement mortar. After the cylinders were sunk to place the bottom

was sealed, the water pumped out and the cylinders filled with 1—vari-

able—4 concrete. The specifications provided that the quantity of sand

should be such as would produce the greatest density. Forms were re-

moved 48 hours after completion of the cyHnders and a 30-day curing

period was observed. Fresh water and cement manufactured by the

Santa Cruz Portland Cement Company were used and all reinforcing

was carefully cleaned.

In April, 1921, some deterioration in both the cylinders and deck

girders and slabs, generally in construction joints, was found and was

repaired with "Gunite" above a point 2 ft. above high water.

An inspection of the superstructure on March 9, 1923, showed some

additional deterioration, but the "Gunite" repairs made in 1921 were

generally in good condition.

Pier 4—This pier is supported on cylinders cast in place in 1913-14,

and has a timber approach. The concrete portion is 490 ft. by 80 ft., and

the cylinders are spaced 20 ft. transversely and 30 ft. longitudinally. The

deck is constructed with reinforced concrete girders and stringers with

an 8j^-in. slab floor.

The cylinders, 4 ft. in diameter, belled to 11 ft. at the bottom, are

supported by wooden piles. The wooden wartertight forms were sunk

to place, sealed, pumped out, the reinforcing placed and the concrete

carefully deposited and spaded around the reinforcing, a 2-in. cover

being maintained. The reinforcing, which was carefully cleaned, con-

sisted of 5^-in. rods 4 in. by 4 in. by 8 mesh and "Hy-Rib." The concrete

mixture was 1:2:4 with the upper 6 ft. containing "Truscon paste" as

an integral waterproofing compound, in quantity equal to 2 per cent, of

the cement.
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Minor disintegration was found above water level in 1921 in both

cylinders and deck and was repaired with "Gunite." An inspection of the

under-water portion of the structure in September, 1923, disclosed some

disintegration, and some large crabs (Orcgonia gracilis Dana) and (Can-

cer productus) were found in the holes. The diver reported that these

crabs when found were pecking at the concrete, but it is not thought

that they had anything to do with the disintegration.

Pier 5—The pier under construction in 1923 is 1,200 ft. by 80, sup-

ported on pre-cast cylinders 4 ft. and 4 ft. 6 in. in diameter, with wall

thicknesses of 6 in. and 8 in., respectively. It was found impossible to

seal the bottoms, so they are being filled under air pressure.

The reinforcing, which was carefully cleaned, consists of square bars

No. 20 wire mesh and spiral hooping with not less than 2-in. cover. The

concrete mixture is 1 :2 :2 and a 1 :3?4 :4^ mixture for filling, using sand,

gravel and Olj'mpic cement with a consistency such that the concrete

flowed freely.

The curing period has been five weeks, and the cylinders were

sprinkled daily during this period.

The deck is of the girder, beam and slab type, using a 1 :2^ :4j4

mixture. For both deck and cylinders. Professor Abrams' method of

proportioning was used, the water amounting to about 4 gallons per sack

of cement.

Seawall^—This structure under construction in 1923 is 1,200 ft. long

and consists of wooden bearing and brace piles enclosed by reinforced

concrete sheet piling and surmounted by columns carrying the usual

girder and slab deck construction.

The proportioning of the mixture for the sheet piles was done in

accordance with the system devised by Professor Abrams, and resulted

in an average of about 1:1^4^2 and about Zyi gallons of water per sack

of cement for fairly dry aggregate. The aggregate was sand and gravel

with Olympic cement.

Piles were kept wet for seven days and seasoned over 30 days, after

which they were driven with a 4,535-lb. drop hammer and two jets under

250-lb. pressure. Reinforcing was 1-in. round rods, and the proportion

of section for 18 in. by 18 in. piles 30 ft. and under in length was 1.94

per cent, and for 18 in. by 20 in. piles 30 ft. to 50 ft. was 1.74 per cent.,

in all cases with over 2-in. cover.

The method of proportioning, materials, etc., were the same for the

columns and deck as for the sheet piles.

Quay Wall A—This is a reinforced wall 1,190 ft. long, of counter-

part type, built in 1905-06 inside a cofferdam.

The mixture was 1 :3 :6 with a 1 :2 mortar facing. The lower 6 ft.

of the wall was placed in the dry, but the tide frequently covered the

remainder, which was carefully cleaned and grouted before recommenc-

ing work. The wall has been repaired at various times, and in March,

1923, showed considerable deterioration.
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Quay Wall C—This wall, about 335 ft. long, of gravity type mass

concrete, was built in 1908-13. Materials used were local sand and gravel

and "Golden Gate" cement with a granulithic facing.

In general this wail was in good condition on March 7, 1923, except

lor a few temperature cracks where disintegration had commenced.

Quay Wall D—This is a gravity type wall, built in 1901-02. Local

aggregates and "Condon" cement were used in the proportion of 1 :2j/^ ;5.

This concrete was hand mixed and deposited below water level by tremie

and above with wheelbarrows.

The inspection of March 8, 1923, showed this wall to be badly de-

teriorated, though "Gunite" repairs had been made.

Quay Wall E—This wall, of the gravity type, 180 ft. long, was

constructed in 1895-96, using local aggregates and K. B. & S. English

cement in the proportion of 1 :2 :4. It lias deteriorated considerably be-

tween high and low water.

Several other walls and structures are reported, but generally of the

same type of construction and in about the same condition.

Conclusions

No structure in the waters of Puget Sound should be constructed

with untreated piles if it is expected to last over one year, and it may
fail in less time if it be constructed in May or June.

The period of immunity from Bankia attack probably covers the fall

and winter months of the year, but there is no apparent period of im-

munity from Limnoria.

Thoroughly creosoted Douglas Fir piles may be expected to have an

'average life of from 12 to 16 years.

The only concrete structures reported are those at the Navy Yard,

and while the older structures show deterioration they were not built

under specifications which would be considered good practice today.

ALASKAN COAST

Description

The coast line of Alaska, 25,000 miles in length, contains many fine

harbors, but on account of lack of industrial development, it did not seem

necessary or desirable to make a detailed stud}' of any of them. Pi-acti-

cally all the Pacific harbors on the south coast of Alaska and those of the

Aleutian Islands have some conditions in common ; their depth is great,

the tidal range is considerable and the water temperatures have only

small seasonal variations, and while there are large streams entering

some of them the depths are so great that the effect of the streams on the

salinity does not generally extend any great distance from their mouths.

Ketchikan, 649 nautical miles from Seattle, the southernmost im-

portant port, is located in the extreme southeastern corner of the Territory

on Tongass Narrows. The wharves extend to deep water and the depth



1062 Wood Preservation

200 to 300 yards off the wharves is from 8 to 20 fathoms. The tidal

currents do not exceed 1^ to 2 knots per hour. The maximum range of

tide is about 23 ft. •

Petersburg, 778 nautical miles from Seattle, is a small village about

one mile south of the north end of Wrangel Narrows. The depth of

water at the wharves is only 12 ft. at low water, and the tidal current

which flows past the end of the wharves has a velocity of somewhat over

4 knots per hour, with a maximum tidal range of 20 ft.

Juneau, 886 nautical miles from Seattle, is an important mining town
and the capital of the Territory. It is located on the northeasternly side

of Gastineau Channel. There are several wharves with a tidal current

passing them of about 2 knots per hour. Very heavy gales occur, but the

channel is so narrow that there is very little sea. Depths in the fairway

are about 20 fathoms, and the maximum tidal range is over 21 ft.

Sitka, the former capital of the Territory, is located on Baranoff

Island, 59 miles west of Juneau. It is located on a large bay studded with

islands. There is a depth of 24 ft. at the city wharf and 28 ft. at the

Naval Wharf on Japonski Island. The general depth of the Bay is from

5 to 9 fathoms. Tidal currents are about 2 knots at the wharves with a

maximum range of about 13 ft.

Seward, about 1,200 miles by great circle route and 1,900 by the coast-

wise route from Seattle, is located about two miles from the head of

Resurrection Baj' and 16 miles from the ocean. It is the ocean terminus

of the Government Railway. The railroad wharf has a depth of 30 ft.

at its face and the Bay as a whole has depths up to 160 fathoms. The
tidal range is about 20 ft. and the currents at the dock are negligible.

Kodiak is a small village on St. Paul Harbor, Chiniak Bay, on the

northeastern end of Kodiak Island ; the channel is narrow and crooked ; the

depth at the wharf is about 21 ft. and in the channels and anchorage 8

to 30 fathoms. The tidal current at the wharves is about 2 knots and the

maximum range 13 ft.

Dutch Harbor and Unalaska are on Unalaska Island, the largest of

the Aleutian Islands, about 1,800 nautical miles by great circle course

from the straits of Fuca. This is the most important harbor in Western

Alaska. It is a large nearly landlocked bay with depths of from 6 to 10

fathoms in the upper portion. The tidal range is about 2 ft. and the

currents negligible. The depth at the wharf at Unalaska is 25 to 36 ft.

Marine Borers

Past History—No record of a biological survey of this coast has

been found, but reports secured by the District Engineer, U.S.E.D., the

Lighthouse Superintendent and the Bureau of Yards and Docks, shows

the following information obtained from wharf owners

:
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Location

Ketchikan.

Wrangel*
Juneau and Douglas Id
Haines Mission (Ft. Seward )t
Slcagwayf
Cordova (C. R. & N. W. R. R.)J

ValdezJ
Seward
Anchorage!
Kodiak '.

Dutch Harbor

Kind of Borer

Teredine
Limnoria
Teredine
Teredine
Teredine :

Teredine
Teredine
Limnoria
Teredine
Teredine
None
Teredine, Limnoria.

Estimated Life of 16' Pile

Peeled— 1 year.
Tight bark—3 to 4 years.
2 years.
2 to 6 years.
4 years.
7 years (Hemlock unbarked).
8 months. (Spruce barked).
2 years (Unbarked hemlock).
10 to 14 months.
8 months to 1 year.

Oldest piles 7 years.

3 years.

*Wrangel is a small village near the south end of Wrangel Narrows between Ketchikan and
Petersburg.

fHaines Mission and Skagway are located on Lynn Canal about 80 and 100 miles respectively
east of Juneau. Tidal range is high and currents are strong.

JCordova, the terminus of the Copper River and Northwestern RaUroad, and Valdez, are

on Prince William Sound between Sitka and Seward. Tidal range is greater at Valdez and less at
Cordova than at Seward.

§Anchorage is on Knik Arm of Cook Inlet where the water is nearly fresh and, on account of

excessively high tidal range, strong currents and shallow water, there is a great amount of suspended
.silt.

There had been no timber structures in Resurrection Bay since the

abandonment of the Russian Shipyard early in the nineteenth century.

The wharf of the Alaska Central Railroad (now the U. S. Government

Railroad), built in the winter of 1903-4 with native spruce piles, col-

lapsed under a load not exceeding 500 tons in 1905 on account of the

attack of teredine borers. The piles were as thoroughly honeycombed

as it is possible for piles to be.

Pile dolphins at Ketchikan were destroyed by Limnoria alone between

1915 and 1921.

Committee Investigations—Standard test boards were placed at

the following locations

:

Location
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514 in. long. The severity of the attack of both Bankia and Limnoria

increased until by October 1 the blocks were completely honeycombed.
Bankia 8 in. long were found, but since many of them crossed from the

blocks into the board it is probable that much larger animals existed.

Associated organisms were Bryozoa and tube worms.

Temperatures and salinities are reported by the Coast and Geodetic

Survey as follows, water samples being taken from the pier on which the

test board was located

:

Year

1921.

1922.

1923.

Month

November,
December.
January . .

.

February.

.

March
April
May
June
July
August ....

September,
October . .

.

November
December.
January . .

.

February..
March
April
May
June
July
August ....

September.
October . .

.

Temperature—"
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rapidly until block 23, removed October 1, was completely riddled. The
largest animal that could be measured was about 12 in. long. The only

associated organisms were Balanus.

YD-1303—One hundred and twenty Limnoria appeared on the first

block, removed May 1, and about 250 on the third, removed June 1, this

number increasing gradually through the summer. Associated organisms

were Balanus, Bryozoa (Bugiila) hydroids, Amphipoda and Memhrani-

pora.

A-101—No borers appeared for two months after the immersion of

the board, when 22 Limnoria were found on block 3, removed January

13. This number increased gradually until block U; removed on May
14, 1923, showed about 600 Limnoria. The first shipworms, 50 Bankia

setacea, the longest 54 in-, appeared on block 7, removed March 15, while

with block 11, removed May 14, the length had increased to 2^ in. and

the number increased to 60. Destruction by both Limnoria and Bankia

proceeded rapidly until block 17, removed September 21, was completely

filled. Associated organisms were Mytilus, Bryosoa and hydroids.

A-105—Seven Limnoria were found on block 2, removed January 1,

1923, one month after the immersion of the board. This number in-

creased until about 400 were found on block 11, removed May 16, 1923,

and this number gradually increased. The first Bankia setacea was found

in block 15, removed July 16, and while no large number of animals were

found they had reached a length of 12 in. by September 16. Encrusting

Bryozoa and tube worms were the associated organisms.

YD-1301—No borers were found until block 6, removed March 16,

1923, three months after immersion of the board, when 16 Limnoria ap-

peared. The number found on later blocks has increased, but no great

number has been found on any block. No shipworms appeared prior to

September IS. The associated organisms are Bryosoa, Membranipora,

Algae, tube worms, Amphipoda, and on the June 1st block, a large number
of minute Balanus.

Methods of Protection

Creosote Impregnation—There are a few structures along the

coast built on creosoted Douglas Fir piles, but they have been constructed

too recently to furnish reliable information as to the life to be expected

from this method of protection, though the opinion of some wharf owners

seems to indicate about 12 years.

Some native spruce piles were sent to Seattle by the Alaska Central

Railroad in 1905 for creosoting, but the treating plant reported that the

timber was badly injured by the treatment and the piles were not used.

It seems probable that if industrial demands are sufficient, a method for

creosoting the native timber can be developed.

Other Timbers than Spruce and Fir—Wharf owners in several

harbors report unbarked hemlock piles will last approximately three times

as long as spruce, or as long as two to three years where the borer attack

is heaw.
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After the collapse of the Alaska Central Railroad dock at Seward
in 1905, a portion of it was redriven with cottonwood piles. This dock

was burned about two or three years later, at which time no attack on
the Cottonwood was found.

The Alaska Packers' Association built a dock on spruce piles in about

1908 in Uyah Bay on the mainland across Shielkof Strait from Kodiak

Island. This dock failed two or three years later on account of ship-

worm attack and because of the fact that cottonwood piles (which had

been in place over 20 years) v^^ere still in good condition in another arm
of the Bay, the dock was rebuilt, using cottonwood piles. This dock is

still in service and. reported to be in good condition.

Substitutes for Timber

There are no records available of structures of an}? importance built

of concrete, iron or steel in Alaskan waters.

Conclusions

Attack by marine borers can be expected in practically all harbors

south and east of the Aleutian Islands. Unprotected spruce and fir piles

can be expected to last from six months to two years; unbarked winter

cut hemlock may last two or three times as long as spruce.

The record of cottonwood piles is good and where this timber can

be obtained it offers considerable promise as a wharf material.

It appears that Limnoria attack through the year, but that their attack

is heavier after April 1st than before that time.

Bankia setacea breed in January and February, but it does not appear

that many larvae survive or that much growth takes place until about

April IS. The rate of growth generally increases from that time until

about June IS, when it reaches its maximum. Some variation is found

in the different harbors, but not more than might be caused by local

conditions surrounding the test boards.







COMMITTEE XVIII—ELECTRICITY

SUPPLEMENTARY REPORT

February 11, 1924.

To the American Railway Engineering Association'.

Your Committee respectfully presents herewith a Supplemental Re-

port covering a revision of the Rules for Recommended Practice Rela-

tive TO THE Protection of Oil Sidings From Danger Due to Stray

Currents.

The Committee, with its 1923 Report (see Bulletin, Volume 24, No.

254, page 602), submitted proposed Rules for Recommended Practice

Relative to the Protection of Oil Sidings from Danger Due to Stray Cur-

rents and these Rules were adopted by the Association at its last An-

nual Meeting. Subsequently, objections were made to these Rules by some

of the Tank Car Shippers and at the suggestion of Col. B. W. Dunn, Chief

Inspector, Bureau of Explosives, American Railway Association, copies

of the Rules were sent under date of June 26, 1923, to the following

Associations with a request for their review, criticism or approval

:

American Oil Men's Association, W. G. Willard, Chicago, 111.

American Petroleum Institute, W. R. Boyd, Assistant General

Secretary, 15 West 44th Street, New York City.

Association of Natural Gas Manufacturers, A. V. Bourque, Sec-

retary, Tulsa, Oklahoma.

Committee of Alcohol Producers, Henry J. Kaltenbach, Chair-

man, care of The Fleishman Co., 699 Washington Street,

New York City.

National Petroleum Association, C. D. Chamberlain, General

Counsel, Guardian Building, Cleveland, Ohio.

National Petroleum Marketers' Association, Jas. D. Gilmore, 76

West Monroe Street, Chicago, 111.

Western Petroleum Refiners' Assocition, John D. Reynolds, Secre-

tary, 304 Interstate Building, Kansas City, Mo.

As a result of this activity, the American Petroleum Institute ap-

pointed the following representatives to confer with representatives of

the Committee on Electricity:

A. L. Van Siclen (Chairman), Construction Engineer, The Texas

Company, New York City.

C. A. Ellis, Chief Engineer, Standard Oil Company of New York,

New York City.
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H. W. Fischer, Construction Engineer, Sinclair Refining Com-
pany, New York City.

H. L. Shoemaker, Standard Oil Company of New Jersey, New
York City.

W. W. Lowe, Henry L. Doherty & Company, New York City.

J. A. Watterson, Construction Engineer, Standard Oil Company
of Ohio, Clevleand, Ohio.

John M. Milliken, Chief Construction Engineer, Gulf Refining
Company, Pittsburgh, Pa.

Walter Samans, Chief Engineer, Atlantic Refining Company,
Philadelphia, Pa.

H. F. Fisher, Engineer, American Petroleum Institute, New
York City.

The following were the Representatives of the Committee on Elec-

tricity :

J. V. B. Duer, Electrical Engineer, Pennsylvania Railroad System,
Altoona, Pa.

S. Withington, Electrical Engineer, New York, New Haven &
Hartford Railroad, New Haven, Conn.

H. K. Lowry, Signal Engineer, Chicago, Rock Island & Pacific

Railway, Chicago, 111.

The conference was held on November 19, 1923, in the rooms of the

American Petroleum Institute, New York City ; was presided over by

W. R. Boyd, Assistant General Secretary of the American Petroleum

Institute, and resulted in the unanimous adoption of the Recommended

Rules hereto appended and dated November 19, 1923.

These Rules have been reviewed by the members and are unanimously

recommended by the Committee on Electricity.

Col. B. W. Dunn, Chief Inspector, Bureau of Explosives, American

Railway Association, under date of December 6, 1923, reported that the

proposed Rules meet with the approval of the Bureau of Explosives.

American Petroleum Institute: The Assistant General Secretary,

under date of January 31, 1924, reported that the proposed Rules had

received the endorsement of its General Committee on Railroad Trans-

portation. In addition to the Institute, the Western Petroleum Refiners'

Association, the National Petroleum Association and the Association of

Natural Gasoline Manufacturers are officially represented on this Com-

mittee.

National Petroleum Marketers' Association: The President, under

date of December 17, 1923, reported that the Recommended Rules had

their complete approval.

National Petroleum Association: Their General Counsel re-

ported under date of December 6, 1923, "On July 2nd, I sent out a bulletin

on this subject to our members inviting comments thereon. No comments

having been received, I therefore assume that there is no objection to the

proposed Rules."
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Committee of Alcohol Producers: Chairman reported under date

of December 7th that the Rules were being circulated for recommendation.

Under date of December 3, 1923, the Rules were submitted to the

American Oil Men's Association and the Association of Natural Gas

Manufacturers, but thus far no advice has been received from them.

Recommendation

The Committee on Electricity submits the revised Rules for Rec-

COM MENDED PRACTICE RELATIVE TO THE PROTECTION OF OiL SiDINGS pROM

Danger Due to Stray Currents, dated November 19, 1923, to supersede

similar Rules adopted March 15, 1923, and contained in Volume 24, No.

254 of the Bulletin.

Respectfully submitted,

The Committee on Electricity,

By Edwin B. Katte, Chairman
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RULES FOR RECOMMENDED PRACTICE RELATIVE TO
THE PROTECTION OF OIL SIDINGS FROM DANGER

DUE TO STRAY CURRENTS
November 19, 1923.

From time to time evidence of danger from stray electrical currents

has developed. The following precautionary recommendatory rules for

general practice and application are recommended as the result of agree-

ment between the American Railway Association's Electrical Section and

the special committee of the American Petroleum Institute. Exceptional

cases or unusual conditions will be decided by individual railroads.

Recommended Practice

On side tracks or yards where inflammable liquids having a flash

point of 30 degrees Fahr. or below are loaded or unloaded from tank cars

the following precautions are recommended

:

(A) For Side Tracks Not Electrically Equipped Where Stray Elec-

trical Currents Exist

1(a) The rails of such side tracks or yards should be electrically

separated from all other track rails by the installation of insulating rail

joints of approved type.

2(a) Permanent electrical connection of not less than No. O copper

should be made between the rails on which the tank car stands and piping

system used in connection with the handling of inflammable liquids. This

connection may be accomplished in two ways : the rails may be bonded

by means of standard rail bonds, No. O connection being made between

both ends of the track section and the permanent oil pipes; or a similar

connection between each rail on which the cars are spotted and the per-

manent oil pipes.

3(a) Where considerable amount of stray current exists pipe and

metallic structures should be electrically inter-connected and grounded in

addition to the above connections to the rails ; and in addition to the

permanent connection, a temporary electrical connection of No. O flexible

copper strand from each oil pipe outlet to each car tank should be made.

These temporary connections should be attached to the pipes. These con-

nections, as well as others to the car tank, should be by approved attach-

ment plugs or clamps as prescribed in the National Electrical Code.

These connections should be made before unloading or loading is started

and should not be removed until after loading or unloading is completed.

Connections should not be made between the tank cars, racks and oil pipe

outlets when a car or locomotive is standing over and bridging the insu-

lated rail joints of the sidings, and cars standing on tracks within the

insulated joints should be separated from adjacent cars standing outside

the section.

4(a) All bond connections should be carefully inspected frequently

to insure that they are in proper condition.
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(B) For Side Tracks Electrically Equipped

Where side tracks are electrically equipped the following recommenda-

tions in addition to those contained in paragraphs 1(a), 2(a), 3(a) and

4(a) must be complied with:

1(b) If it is necessary that tracks in electrified territory be equipped

with trolley or third-rail there should be insulating track joints installed

as in paragraph 1(a), between the loading or unloading location and the

main tracks or other parts of the siding. In this case, an adequate re-

turn conductor, independent of the rails, should be installed from the

rail at the loading or unloading location to a switch which short-circuits

the insulating joints. This switch should be interlocked with the switch

controlling the supply of power. The trolley or third rail should nor-

mally be dead and grounded and the negative return switch open.

2(b) Under special conditions where the provisions of paragraph

1(b) are impracticable, permanent and temporary connections referred to

may be omitted, in which case discharge to or from tank cars should be

through non-metallic hose of sufficient length to prevent metallic contact

between the pipes and car or rails.



COMMITTEE XV—IRON AND STEEL STRUCTURES

SUPPLEMENTARY REPORT

February 9, 1924.

To the American Railway Engineering Association:

The Committee on Iron and Steel Structures submits herewith report

supplementing annual report for 1923.

In this supplemental report the Committee's recommendations consist

only in revision of the General Specifications for Steel Railway Bridges,

based on the recommendations of a Special Committee appointed to confer

with Sub-Committee II of the American Society for Testing Materials,

with a view to eliminating non-essential differences in the specifications

for materials, between the A.R.E.A. General Specification for Steel Rail-

way Bridges and the A.S.T.M. Specifications for Structural Steel for

Bridges. The conference between the representatives of the two com-

mittees was held on January 8, 1924, and the report of this conference

was made too late to include the recommendations in the regular report

for 1923. It is desired, however, that they be acted on by the Association

at this time, and this is the Committee's explanation for this supplemental

report.

The following recommendations come under "Subject No. 1, Revision

of Manual"

:

Subject No. 1—Revision of Manual

SPECIFICATIONS FOR STEEL RAILWAY BRIDGES—1920

Article 156.—Change this article to read as follows : "The steel shall

be made by the open-hearth process."

New article to be given number 157, and marginal title to be "Chemi-

cal Composition." Article to read as follows

:

The steel shall conform to the following requirements as to chemical

composition

:

Structural Steel. Rivet Steel.

p, , I Acid Not over 0.06 per cent. Not over 0.04 per cent.
rnospnorus

^ g^^j^ ^^^ ^^^^ qq^ p^^. ^^^^ ^^^ ^^^^ qq^ p^^. ^^^^

Sulphur Not over 0.05 per cent. Not over 0.045 per cent.

Article 158.—Change last sentence to read : "The chemical composi-

tion thus determined shall be reported to the Engineer, and shall conform

to the requirements specified in Article 157."

Article 159.—Change to read as follows:

"Analyses may be made by the Engineer from finished material repre-

senting each melt. The phosphorus and sulphur content thus determined

shall not exceed that specified in Article 157 by more than 25 per cent."
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Article 157.—Change marginal title to "Physical Properties." Change

uumber to 160, and change article to road as follows: "The steel shall

conform to the following requirements as to physical properties, except

as specified in Articles 162 and 163:

Properties Considered
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Article 169.—Change number to 167 and change article to read as fol-

lows : "Test specimens shall be prepared for testing from the material in

its rolled or forged condition, except as specified in Article 168.

Article 170.—Change number to 168 and change article to read as

follows

:

"Test specimens for annealed material shall be prepared from the

material as annealed for use, or from a short length of a fpU section

similarly treated.

"Test specimens for rivet bars which have been cold-drawn shall be

normalized before testing."

Article 171.—Change number to 169 and change article to read as

follows

:

"Test specimens shall be taken longitudinally and (except as specified

in Articles 170 and 171) shall be of the full thickness or section of ma-

terial as rolled.

"Test specimens for plates, shapes and flats may be machined to the

form and dimensions shown in Fig. 5, or with both edges parallel. Bend

test specimens for eye-bar flats may have three rolled sides."

Article 172.—Change number to 170 and change article to read as

follows

:

"Tension test specimens for material over V/i inches in thickness or

diameter, except pins and rollers, may be machined to a thickness or

diameter of at least ^ inch for a length of at least 9 inches, or they may
conform to the dimensions shown in Fig. 6.

"Bend test specimens for material over lyz inches in thickness or

diameter, except eye-bar flats, pins and rollers, may be machined to a

thickness or diameter of at least ^ inch or to 1 by J^ inch in section."

Article 173.—Change number to 171 and change article to read as

follows

:

"Tension test specimens for pins and rollers shall conform to the

dimensions shown in Fig. 6, and bend test specimens shall be 1 by J^ inch

in section,

"The tension test specimen shown in Fig. 6 and the 1 by ^ inch

bend test specimen for pins and rollers shall be taken so that the axis is

1 inch from the surface."

To the note at end of this article add the clause "in such a way that

the load will be axial."

New article number 172, to read as follows: "The machined sides of

rectangular bend test specimens may have the corners rounded to a radius

not over ^ inch."

Article 174.—Omit this article.

Article 175.—Change number to 173 and give it the marginal title

"Number of Tests." Change article to read as follows:

"One tension and one bend test shall be made from each melt; except

that if material from one melt differs y% inch or more in thickness, one
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tension and one bend test shall be made from both the thickest and the

thinnest material rolled."

Article 176.—Change number to 174 and change article to read as

follows:

"If any test specimen shows defective machining or develops flaws,

it may be discarded and another specimen substituted."

Article 177.—Change number to 175 and change article to read as

follows:

"If the percentage of elongation of any tension test specimen is less

than that specified in Article 160, and any part of the fracture is more

than M inch from the center of the gage length of a 2-inch specimen, or

is outside the middle third of the gage length of an 8-inch specimen, as

indicated by scribe scratches marked on the specimen before testing, a

retest shall be allowed."

Article 178.—Omit this article.

Article 179.—^Change number to 176 and change marginal title to

"Finish." Change article to read as follows:

"The finished material shall be free from injurious defects and shall

have a workmanlike finish."

Article 180.—Change number to 177 and change the headings of Table

I and Table II by inserting the word "rectangular" before "plates" in

second line of each heading.

Article 181.—Change number to 178.

New article, to be given number 179, and marginal title "Inspection

and Rejection." Article to read as follows:

"The inspector representing the Company shall have free entry at all

times, while work on the contract of the Company is being performed, to

all parts of the manufacturer's works which concern the manufacture of

the material ordered. The manufacturer shall afford the inspector free

of cost all reasonable facilities to satisfy him that the material is being

furnished in accordance with these specifications. All tests (except check

analyses) and inspections shall be made at the place of manufacture prior

to shipment, unless otherwise specified, and shall be so conducted as not

to interfere unnecessarily with the operation of the works.

"The manufacturer shall furnish, without charge, test specimens, as

specified herein, and all labor, testing machines and tools necessary to

make the specimen and full-size tests."

New article to be given number 180, and to read as follows

:

"Unless otherwise specified, any rejection based on tests made in ac-

cordance with Article 159 shall be reported within five working days from

the receipt of the samples.

"Material which shows injurious defects subsequent to its acceptance

at the manufacturer's works will be rejected, and the manufacturer shall

be notified."
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New article to be given number 181, and to read as follows: ,;

"Samples tested in accordance with Article 159, which represent re-

jected material, shall be preserved for two weeks from the date of the

test report. In case of dissatisfaction with the results of the tests, the

manufacturer may make claim for a rehearing within that time."

Sub-division (XV) Mill and Shop Inspection. Change title of sub-

division by eliminating reference to "Mill Inspection," making it read as

follows:

"(XV) SHOP INSPECTION."

Article 275.—Change by omitting "mill and" in second line, making

article read as follows : "Facilities for inspection of material and work-

manship in the shop shall be furnished by the Contractor to the In-

spector, and the Inspector shall be allowed free access to the necessary

parts of the premises."

Article 276.—Change marginal title to read as follows : "Material

Orders and Shipping Statements."

Article 277.—Change marginal title to "Notice of Beginning Work."

Change article to read as follows

:

"The Contractor shall give ample notice to the Engineer of the be-

ginning of work at the shop, so that inspection may be provided. No
work shall be done before the Engineer has been notified."

Article 278.—Change marginal title to "Cost of Inspection," and

change article to read as follows : "The Contractor shall afford the En-

gineer, free of cost, all reasonable facilities to satisfy him that the material

is being furnished and the work done in accordance with these specifica-

tions."

Footnote Page 22.—Change the footnote to read as follows:

"Specifications for materials conform to A.S.T.M. Standards, Serials

A7-24, A27-23T and A48-18."

Action Recommended

Your Committee recommends that the foregoing changes in the Gen-

eral Specifications for Steel Railway Bridges be approved.

Respectfully submitted.

The Committee on Iron and Steel Structures,

: 0. F. Dalstrom, Chairman



COMMITTEE XI—RECORDS AND ACCOUNTS

A SUPPLEMENTARY REPORT

(6) Revision of the Interstate Commerce Commission

Classification of Accounts

H. M. Stout, Chairman, Sub-Committee; H. C. Crowell, Henry Lelin.

H. J. Sargent.

To the American Raihi'ay Engineering Association:

Supplementing Appendix C of its annual report published in Bulletin

No. 264, February, 1924, the Committee on Records and Accounts submits

a report of information and progress relative to revision of the Interstate

Commerce Commission Classifications of Accounts.

LAST REPORT

This Committee submitted a supplementary report to the Association

last year, as information, which included a brief historical outline of the

development of the present uniform classification of Operating Expenses;

a statement of the initial steps which had been taken in the preparation

of a revised classification of Operating Expenses, the progress which had

been made, the changes in the fundamental principles which had been

proposed, and the extent of the changes which had been indicated might

be expected; and, for discussion, the committee's suggestions. As ex-

plained in that report we were made to expect the revision work would

be pushed with vigor, so that the new classifications would be published

and made effective January 1, 1924. But the task of revising the classi-

fications is a very large one as well as a most important project. Many
interests must be consulted even in the formative period—the different

Dureaus of the Interstate Commerce Commission, State Commissions, as

well as the railroads. Then, too, the disposition of the question of

depreciation accounting had to be considered, which culminated in a public

hearing on the question November 19 to 22, 1923. All of which has

consumed more time than at first anticipated.

ACTION OF THE 1923 CONVENTION

At the last convention of this Association the following motion was

adopted

:

"That the Board of the Association communicate with the

American Railway Association, with a view of securing repre-

sentation of this Association at Washington while the revision

of the accounts is in progress."

In accordance with the motion initial steps were taken at once to

establish such a committee in direct contact with the Bureau of Accounts.
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This plan, however, offered some objections. It was considered that the

railroads having two separate organizations, which might frequently sup-

port theories and ideas at variance with each other, would tend to hinder

the work even if in the end it might also tend to perfect the result. It

seemed, therefore, expedient that the proposed committee of Engineers

should contribute to this work by offering their suggestions to, and col-

laborating with the committees of the Railway Accounting Officers Asso-

ciation.

SPECIAL COMMITTEE OF ENGINEERS

Accordingly, the following members of this Association were ap-

pointed September 24, 1923, under the authority of the American Railway

Association

:

H. M. Stout, Chairman

;

G. H. Burgess,
H. C. Crowell,
E. M. Durham, Jr.,

Henry Lehn,
H. J. Sargent.

The instructions given this Committee provided that their special

attention should be directed toward the Classification of Investment in

Road and Equipment and those elements of the Classification of Operating

Expenses touching the work of engineers, namely, maintenance of road-

way, track and structures; their suggestions and criticisms should be

formulated and offered to the special committees on revision of the Rail-

way Accounting Officers Association; and that work be started at once.

MEETINGS OF THE SPECIAL COMMITTEE
It had been learned that representatives of the Bureau of Accounts

of the Interstate Commerce Commission and a special committee appointed

by the Railway Accounting Officers' Association to co-operate with the

Bureau in the revision of the Classification of Operating Expenses, begin-

ning in January and working nearly continuously until May, 1923, had

drawn up a tentative draft of a proposed revised classification which

the Director of the Bureau of Accounts had submitted to other bureaus

of the Interstate Commerce Commission for their criticisms and sug-

gestions before distributing more widely for discussion. Having this con-

dition in mind and the intimation of the president of the Railway Ac-

counting Officers Asociation in accepting the proffered co-operation of

the A. R. A., it seemed prompt action was required in order that the report

of the Special Committee of Engineers might receive consideration in

advance of publication of the new classification. The first meeting of the

Special Committee was held in Washington, D. C, October 4, which

was as promptly as could be after the appointment of the Committee.

Upon inquiry, and the Director of the Bureau of Accounts having in-

formed the Committee that it would be several weeks before the tentative

draft of the new classification would be ready for release for discussion,

the Committee adjourned to await completion of the tentative draft of

the Bureau of Accounts' revised text.
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The second meeting was held in Washington, November 19 to 22, 1923,

the Committee attending the hearing on depreciation before the Interstate

Commerce Commission. The third meeting was held in Washington and
Philadelphia, beginning January 7, 1924.

TENTATIVE REVISION
CLASSIFICATION OF OPERATING EXPENSES

Copies of the tentative draft of the proposed revised Classification

of Operating Expenses were received from Director Wylie, December
3, 1923 (see page 5.) On January 7, 1924, the Committee met in

Washington to consider the text of the proposed new classification and
the report and criticisms of the special committee of the R.A.O.A. on
revision of the Classification of Operating Expenses (see page 100), and

to formulate their criticisms and suggestions. The sessions were continued

daily throughout that Aveek. A conference was arranged with the special

committee and Air. John Hurst, Chairman of the R.A.O.A., Special Com-
mittee on Revision, on Friday, January 11th, when the main points of

difference were discussed.

The suggestions and criticisms of the special committee of engineers

were put in the form of a written report (see page 120), and sufficient

copies given to the Chairman of the Committee on General Accounts,

Railway Accounting Officers Association, at the opening of their meeting
hi New York on January 15th, for the consideration of the proposed
classification, to supply that committee.

ACTION TAKEN BY THE COxMMITTEE ON GENERAL
ACCOUNTS

At the conclusion of a three-day meeting of the Committee on Gen-
eral Accounts, R.A.O.A., during which the tentative revision of the

Classification of Operating Expenses, submitted by the Bureau of Accounts
of the Interstate Commerce Commission, dated November 20, 1923, and the

report of their special committee on revision of the Classification of

Operating Expenses were discussed in detail, the following resolution was
adopted

:

"Whereas, The Interstate Commerce Commission has pre-
pared and submitted to this Committee for its consideration a
revised classification of operating expenses, and has advised the
Committee that the revision of other accounting classifications is

contemplated; and.
Whereas, This Committee has carefully reviewed and con-

sidered the major part of the proposed classification of operating
expenses, and has instructed the Secretary of the Committee to

transmit to the Commission a memorandum of its views and rec-
ommendations on the proposed classification, so far as reviewed;
and,

Whereas, The Committee is of the opinion that the pro-
posed revision of the classification of operating expenses and the
contemplated revision of other classifications will mean not only
increased clerical expenses during the first year or more, but will
also destroy statistical comparisons with previous years; now,
therefore,



1080 Revision of Classification of Accounts

Be It Rcsok'ed, That the Committee on General Accounts is

of the opinion that the present requirements of efficient and
economical railroad operations do not require an entirely new
set of accounting classifications, and that any revisions or changes
contemplated by the Interstate Commerce Commission in its

present accounting rules should be made by amendments or
changes in the present accounting classifications, and should be
limited to the necessary requirements of the Transportation Act,

1920, and to a consolidation, clarification or amplification of the

present operating primary accounts within the general accounts;
and,

Be It Further Resolved, That if after consideration of the

foregoing statements the Commission still feels that new account-
ing classifications are necessary and should be prescribed this

Committee will give its fullest co-operating to the accomplishment
of this purpose ; and,

Be It Furtlier Resolved, That the Secretary be instructed to

file a copy of this resolution with the Interstate Commerce Com-
mission."

At a meeting of the Committee on General Accounts of the R.A.O.A.

in Washington, February 6 to 8, 1924, an outline of a proposed revised

classification based upon modification and consolidation of primary ac-

counts of the present effective Classification of Operating Expenses (see

page 126) was adopted and referred to their special committee on revision

to embody in a revised text of the classification, and report to the Com-
mittee on General Accounts.

REVISED CLASSIFICATION OF INVESTMENT IN ROAD AND
EQUIPMENT

The Railway Accounting Officers Association has appointed another

special committee to co-operate with the Bureau of Accounts of the

Interstate Commerce Commission in the preparation of a revised classifi-

cation of Investment in Road and Equipment. The Special Committee

of Engineers at its first meeting, through a conference of the chairmen

of the two committees, tendered their services in this work, which offer

was cordially accepted. This work has not advanced to such a stage tliat

tangible results can be reported at this time.

ACTION RECOMMENDED
Since this is a report of progress and for your information, no action

is recommended at this time. We do invite and solicit discussion of the

subject by the convention. The Committee, in response to solicitations,

has received presentation of individual views from a few members of

this Association, all of which have been appreciated and helpful. On
account of a dearth of copies of the proposed classification a large ma-

jority of the members invited to send the committee their views were

unable to comply. Both the tentative revision of the Classification of

Operating Expenses, submitted by the Bureau of Accounts of the Inter-

state Commerce Commission, and the revision suggested by the Com-
mittee on General Accounts of the Railway Accounting Officers Associa-

tion are here made available.

Respectfully submitted,

H. M. Stout,

Chairman, Sub-Committee.



INTERSTATE COMMERCE COMMISSION
BUREAU OF ACCOUNTS

TENTATIVE REVISION OF CLASSIFICATION
OF OPERATING EXPENSES

(Draft of November 20, 1923)

(For purposes of discussion onlj)

The accompanying text of the Classification of Operating Expenses

of Steam Roads as tentatively revised is submitted for the purpose of

eliciting constructive criticisms and suggestions which may be helpful in

the effort to perfect the classification when finally revised by the Com-

mission.

The proposed classification does not depart from the plan followed

in previous revisions of treating the subject of operating expenses from

the standpoint of classified expenditures. It should be understood that

in its present form the tentative revision has not been considered by the

Commission and is therefore subject to whatever changes the Commission

may subsequently decide to be advisable.

In the work of revision the Bureau of Accounts has had the co-

operation of the Railway Accounting Officers' Association through its

Committee on Revision, to whose members acknowledgment is due for

the able assistance they have rendered.

A summary of the principal changes in the proposed classification

follows

:

Consolidation of Accounts.—The number of primary accounts in the

proposed classification is considerably less than the number appearing in

the issue effective July 1, 1914. The reduction has been accomplished by

means of consolidation of a number of the primary accounts in those

cases where it appears that the new consolidated account will answer the

reasonable requirements of the Commission, of the public, and of the

carriers themselves for statistical and comparative purposes.

Much has been said with respect to the alleged burdensome accounting

requirements of the Interstate Commerce Commission in connection with

eflforts of the carriers to keep down accounting expense. Much difference

of opinion e«;ists, apparently, with respect to economies claimed for an

abridged system of accounts as compared with the more elaborate distribu-

tion of operating expenses required by the effective regulations. It is

held by some that a reduction in the number of primary accounts to

which operating expenses shall be distributed would effect little or no
reduction in accounting expense, whereas the value of statistics procurable

from the more elaborate distribution would far more than offset the slight

additional expense incident to the more ample analyzation of expenses.

The abridgment of the classification in this respect is offered for

suggestion and criticism by those interested. It should be remembered that

the option will be extended carriers to subdivide the proposed primary
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accounts. If a large majority of the carriers continue the more elaborate

distribution of expenses for their own purposes, it would appear that the

alleged excessive accounting expense is not a matter traceable to govern-

mental regulation, but to the executive policies of the carriers themselves.

Rents Chargeable to Income.—Payments for the use of property of

others are regarded as properly chargeable to income, and the proposed

classification of operating expenses excludes all items of rent. The sug-

gested new rules provide (see section 5 of special instructions) that when
compensation for the use of property of others includes rent and main-

tenance, but not operation, it shall be charged to the appropriate rent

account in income or to the cost of the work on which used, as may be

appropriate. Payments to a lessor in reimbursement of actual expen-

ditures for repairs or charges to depreciation shall be charged to the

account appropriate for similar expenses on owned property. Fixed sum
compensation shall not be apportioned to cover repairs and depreciation.

One object of the proposed change has been to avoid a somewhat

complicated accounting requirement of the old classification in connec-

tion with the apportionment of rental payments as between maintenance,

operation and rents. These apportionments are usually on an arbitrary

basis, resulting in a considerable lack of uniformity as between carriers

and accomplishing accounting results not warranted by the amount of

detailed accounting required to apportion rental payments partly to operat-

ing expenses and partly to the income accounts.

Loss on Property Retired and Not Replaced.—Under the effective

accounting rules, loss on all fixed property retired and not replaced is

chargeable to profit and loss. (See section 8 of general instructions in

the Classification of Investment in Road and Equipment.)

The proposed classification requires that all service loss on all prop-

erty retired shall be charged to operating expenses on the theory that

operating expenses over a period of years should reflect the full coat

of maintaining property used in transportation service. This end would

be accomplished under the effective regulations by those carriers which

accrue depreciation on fixed property. It seems appropriate that the same

accounting results should be obtained by all carriers and that no such

important variation in operating results should be left to the opinion of

carriers. •

218, "Insurance."—The character of the insurance accounts has been

changed to make them clearing or equalization accounts through which

to account for insurance recoverable, creditable under the old classification

to the maintenance account appropriate for repairs of the insured prop-

erty. In other words, the insurance account in the proposed classification

shall include premiums paid and insurance recovered, the repair accounts

thus being retained to show the full amount of expenditures for repairs.

Heretofore little basis for comparison has existed as between the

accounts of carriers insuring their own property; those placing insurance

with outside companies ; and carriers operating without insurance and

charging losses directly to the primary repair accounts as such losses are
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sustained. Under present rules insurance recoveries are creditable to the

repair accounts and act in a large measure to offset losses chargeable to

such accounts. Under the proposed new accounts for insurance, the repair

accounts will reflect losses from insurable casualties, while the primary

accounts for insurance will act as equalization accounts to cover premiums

paid and insurance recoveries. In this way the primary accounts of all

carriers will be on a comparable basis.

Equalization of Expenses.—The proposed classification withdraws the

option contained in the old regulations, relative to the equalization of

maintenance expenses. The function of accounts is to show facts, not

ends desired but unattained. The whole purpose of equalization accounts

is the accomplishment of uniform operating results, such results not con-

forming to actual operating conditions. If ties are renewed during the

summer season onlj^ the accounts should reflect that fact. Equalization

accounts would indicate that an approximately equal number of ties are

renewed throughout the twelve-month period, an accounting result di-

rectly at variance with the operating fact.

Separation of Labor, Material and Miscellaneous Items.—The primary

accounts for operating expenses shall be kept so as to show separately, in

sub-accounts, charges for labor, material and miscellaneous items. The

study of wage problems, rate cases, etc., under modern conditions, de-

mands a more accurate knowledge of the content of operating expenses

with respect to the factor of labor as distinguished from material used

in maintenance work and items of a miscellaneous character. The demand

for this separation and the value of statistics to be procured from such a

classification is thought to warrant the requirement that the items named

above should be separately reported by the carriers.

J\ "Other departments and expenses."—This general account sup-

plants, in a general way, account VII, "General," but the rearrangement

under the proposed plan provides primary accounts along departmental

lines in order that the classification may conform more nearly to the usual

railway organization. For example, expenses of the accounting depart-

ment formerly classable in several primary accounts in general account

VII, have been brought together in primary account 402, "Accounting."

The same is true with respect to other primary accounts in this group,

such as 403, "Treasury," 405, "Purchasing and stores," 406, "Real estate

and taxes," 408, "Police," 410, "Claims organization," etc.

The former distribution of expenses by which salaries and expenses

of general officers of all departments were charged to account 451, similar

expenses of clerks and attendants to account 452, and general office sup-

plies and expenses charged to account 453, served no valuable purpose

from a statistical or comparative viewpoint, and most carriers maintained

separate records of expenses by departments. The present arrangement

lends itself to comparative studies and furnishes direct information to

supervising officers relative to the cost of maintaining the various de-

partments indicated.
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VI, "Compensation for damages."—Liability for damage arises from

a variety of causes, the responsibility for the damage often being unde-

terminable. It seems appropriate therefore that a general account for ex-

penses of this character should be raised in order to bring together ex-

penses incident to the settlement of such liabilities.

225, "Crossings and signs."—This account has been eliminated and

items formerly classified therein have been distributed to other accounts

of the new classification as follows

:

To account 202, "Roadway maintenance," maintenance of

earthwork approaches to crossings, renewal of crossing plank,

and maintenance of crossing drains.

To account 207, "Fences and signs," the expense of repairing

track and crossing signs and highway crossing gates.

To account 208, "Bridges, trestles and culverts," maintenance

of overhead structures carrying roadways or tracks over carrier's

tracks.

The purpose of the redistribution of items formerly carried in ac-

count 225 was in the interest of a reduction in accounting returns that had

only a limited value for statistical purposes and to permit the classifica-

tion of expenses more nearly according to the departments incurring

the expense. For example, section gangs as a rule maintain earthwork

approaches to crossings, crossing plank and crossing drains, while bridge

gangs maintain overhead structures, and gangs assigned specifically for

the purpose ordinarily maintain track and crossing signs and highway

crossing gates. This is in conformity with the estabhshment of de-

partmental accounting as embraced in the general accounts of the new
classification.

221, "Work-train service."—This new primary account has been raised

to include the expense of operating work trains engaged in maintenance

work to avoid the rather detailed distributions required under the old

classification rules under which work train expense was distributed to the

primary accounts chargeable with the cost of the work in which the

train was engaged.

It is thought that a considerable reduction in clerical expense will

be elifected by charging to one primary account the expense of operating

work trains engaged in maintenance work as distinguished from the

present practice of distributing on more or less arbitrary bases such

expense to various primary accounts according to the character of the

work performed. The new arrangement also affords direct information

regarding the expense of operating work trains and will permit a more

careful supervision by operating officers.

259, "Shop expenses."—This new primary account has been raised

to include shop expenses previously handled through the clearing account

of that title provided for in section 15 of special instructions relating to

operating expense accounts.

The reasons for the inclusion of a new primary account in which

to include shop expenses are very much the same as those which impelled

the adoption of a new primary account to cover work train service re-
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fcired to above. At present sliop expenses are distributed among a large

number of primary accounts wbich shop expenses now affect. Equally

satisfactory results from a statistical viewpoint will be procured by

use of one primary account for shop expenses, and it will avoid a de-

tailed proration ot balances in the clearing account for shop expenses.

260, "Preparing motive poiver.''—This new account raised under gen-

eral account II, "Equipment department," shall include items formerly

chargeable to accounts 388, "Enginehouse expenses—Yard," and 400,

"Eriginehouse expenses—Train," listed under general account IV, "Trans-

portation—Rail line."

The transfer of enginehouse expenses from general account III,

"Transportation department," to general account II, "Equipment de-

partment," has been in recognition of the function of the mechanical

department to prepare motive power for service in connection with its

duties of maintaining such power. The expense of preparing motive

power accrues primarily in the records and accounts of the mechanical depart-

ment, and the division of such expenses as between maintenance chargeable

to general account II and preparation chargeable to general account IV,

has been necessary in the past lor classification purposes only. It seems

appropriate that under the departmental classification all expenses in-

curred by the mechanical department in maintaining and preparing motive

power shall be included in the same general account in operating expenses.

261, "Preparing cars."—This new primary account has been raised

to include items of expense incurred in preparing cars corresponding

to similar items in connection with the preparation of motive power

for service.

The expenses of preparing cars for service is included in account

402, "Train supplies and expenses," in the old classification, l-'ollowing

the principle applied to the preparation of motive power, the expenses

of preparing cars for service should be accounted for by the department

responsible for the expense, and expense of this character is not an

expense of train operation but one incurred by the mechanical department

in caring for and keeping in fit condition the equipment of the carrier.

304, "Transfer and delivery service."—This new primary account shall

include items formerly chargeable to the revenue accounts where pay-

ment is made to other than a common carrier, the idea being to have the

operating revenue and operating expense accounts prepared by the carriers

so as to prevent duplications and omissions. The theory is that the full

expense incurred by common carriers in accomplishing transportation

and earning the operating revenues incident thereto, should appear in the

operating expense accounts.

Where payment of an expense of this nature is made to a common
carrier, the deduction from the revenue in the accounts of the debtor

will be reflected as a revenue item in the accounts of the creditor, and

operating revenues as a whole will be correctly stated. Gross revenues

will not be accurate if payment be made to other than a carrier and

charged to a revenue account. It is to overcome this inaccuracy that

payments to other than common carriers shall be treated as an item of

expense.

Alexander VVylie,

Director
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SPECIAL INSTRUCTIONS

1. Accounts for Operating Expenses. The accounts prescribed

for operating expenses are designed to show expenses of furnishing

transportation service and of activities incident thereto, including the

expense of maintaining the property used in such services. The account-

ing shall be as nearly as practicable upon the basis of accruals. The ex-

pense of repairs shall not be equaUzed but shall be accounted for as

nearly as practicable in the month in which the repair work is performed.

2. Definitions. For the purposes of this classification the fol-

lowing definitions of terms shall apply:

(a) Maintenance includes the expense of repairs, depreciation, and

other service loss of property either owned or rented used in operations,

including all such expenses resulting from ordinary wear and tear of

service, exposure to the elements, inadequacy, obsolescence, or other

depreciation, or from accident, fire, flood, or other casualty. Accounting

for retirement of units of property shall be governed by section 7 of

general instructions in the Classification of Investment in Road and

Equipment;

(b) Repairs includes the expense of: (1) labor, see paragraph (c),

(2) material and supplies, sec paragraph (d), (3) freight charges over

other lines on units of property or parts thereof sent off the line for re-

pairs, (4) contract work, see paragraph (g), (5) floating equipment work

service, see paragraph (e), (6) special machine service, see paragraph

service, see paragraph (e), (6) special machine service, see paragraph (f),

(7) repainting fixed improvements and equipment, (8) inspecting, adjust-

ing, repairing or replacing parts both of fixed improvements and equipment,

(9) inspecting and testing after repairs have been made, such as directly

assignable expenses of running repaired locomotives light in order to

break them in for regular service, (10) construction and removal of

falsework in connection with repairs, (11) relocation of fixed improve-

ments when such relocation does not involve abandonment of any element

of construction (see section 10), (12) demoUshing property and dispos-

ing of wreckage, including filling old excavations, (13) protecting serv-

ice, see paragraph (p), during the progress of addition and betterment

work, (14) cleaning, mowing and beautifying grounds pertaining to

buildings (except when done by those employed in the buildings), (15)

repairing sidewalks, driveways and streets within or adjacent to such

grounds, (16) periodical restoration of seasonal features, such as snow

fences and sheds, gardens, shrubbery and lawns, (17) operating hothouses

in connection with the work of beautifying grounds, (18) alterations

not involving changes in investment accounts, such as changing parti-

tions in offices, and changes in equipment not involving an adjustment of

the investment account, (19) restoring driveways, sidewalks, lawns, etc..

X089
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after addition and betterment work, (see section 23 of these instructions),

(20) clearing and removing casual incumbrances, such as ice, snow, and
fallen timber, including the removal of snow from the roofs of build-

ings (except when removed by those employed in the buildings), (21)

privileges, see paragraph (h), (22) royalties on patented articles applied

in repairs, (23) protection from casualties, see paragraph (i), and other

analogous items of expense in connection with repairing property used

in transportation service.

(c) Labor includes services performed by persons subject to the

direct supervision and control of the carrier except as provided for in

paragraph (g) as contract work. (See section 3a.) Except where other-

wise specified, boarding, traveling, and other incidental expenses of em-

ployees shall be charged to the accounts to which the pay of employees

is chargeable.

(d) Material and supplies includes the cost of material, small tools,

and supplies, at the point of free delivery plus freight charges over other

lines; the expense of manufacture, finishing, or production by employees,

including operation of reclamation plants, and the expense of chemical

treatment of ties, bridge material, etc., including handling at treating

plant. It should not, however, include expenses of transportation over the

carrier's line. In computing the cost of material fabricated or used

proper allowance shall be made for the value of unused portions and

of cuttings, turnings, borings, etc., and for the value of material recovered

from property repaired and from temporary tracks, scafifoldings, coffer-

dams, and other temporary structures used in repair work. The cost of all

unapplied material and supplies shall be carried in balance-sheet account

716, "Material and supplies," except that in order to avoid undue refine-

ments in accounting, articles of minor value with respect to which it is

impracticable to maintain record of actual use, such as lubricants for loco-

motives, train and station supplies, material for minor equipment re-

pairs, hand tools, tie plugs, torpedoes, etc., may be charged out when
issued as working stock.

(e) Floating equipment work service includes the pay of crews in-

cluding that of crews held in readiness for service and the cost of fuel

and other supplies consumed in operating floating work equipment.

(f) Special machine service includes the pay of employees and cost

of material and supplies consumed in operating steam shovels, scrapers,

rail unloaders, ballast unloaders, pile drivers, dredges, ditchers, weed

burners and other similar machines. (Rent paid for use of such machines

shall be charged to income accounts , "Rent for property,"

or . . . . , "Rent for other equipment," as may be appropriate.)

(g) Contract work includes work performed under contract by other

companies, firms or individuals when the contractor has the right to employ

others in the performance of the service, such as payments on a unit

basis for handling freight or passengers, or when the work involves the

I
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use of facilities or property (except hand tools) furnished by the con-

tractor, including payments to lawyers, physicians, architects, etc., who
furnish their own offices and equipment. Specific expenses incident to

awarding contracts shall be accounted for as a part of the cost of the

contract work. An individual performing service at contract rates, but

under conditions requiring performance in person, such service not involv-

ing the use of facilities or property (except hand tools) furnished by the

individual shall be regarded as an employee.

(h) Privileges includes amounts paid for special privileges, such as

for governmental permits to perform maintenance work, etc. (Payments

for. use of public property shall be charged to the rent account in income

appropriate for the class of property used.)

(i) Protection from casualties includes expenditures for protection

against damage by fire, flood, etc., such as preventing drift accumulations

at bridges, embankment protection, watching and patrolling property to

detect or prevent accidents or to detect needed repairs, investigation of struc-

tural defects except inspections and tests as provided for in accounts 259,

"Shop expenses," and 405, "Purchasing and stores," and other analogous

items of expense in connection with repair work, but does not include in-

surance premiums.

(J) Officers means all officers named in the order of the Commission

of November 24, 1920, or subsequent issues thereof, and officers of supe-

rior rank. Subordinate officers designated in the order referred to are

as follows

:

Auditors. This class shall include traveling auditors engaged in

auditing station accounts, checking transportaition and other papers, etc.,

who are not vested with discretionary power to determine the scope or
character of their duties.

Claim agents. This class shall include claim agents below the rank
of assistant general claim agent or chief claim agent. It does not include

the so-called "claim investigators." Such employees who are engaged in

clerical work are not "officials of carriers."

Foremen, supervisors and road masters. This class shall include road
masters with rank and title not higher than division road master, track
supervisors, maintenance inspectors, supervisors of bridges and buildings,

with rank and title below that of superintendent of bridges and buildings,

supervising carpenters with rank below that of superintendent, super-
visors of water supply, supervisors and inspectors of signals with rank
and title below that of assistant signal engineer, and foreman or super-
visors of machinists, boiler makers, blacksmiths, sheet metal workers,
electricians, car men, and their helpers and apprentices, with rank and
title beneath that of general foreman.

Train dispatchers. This class shall include chief, assistant chief,

trick, relief and extra dispatchers, excepting only chief dispatchers who
are vested substantially with the authority of superintendent or assistant

superintendent.

Technical engineers. This class shall include civil, mechanical, elec-

trical and other technical engineers inferior in rank to engineers of main-
tenane of way, chief engineers and division engineers; engineers of main-
tenance of way and other technical engineers. Instrument men, rod men.
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rliain men, designers, draftsuun, compiitors, tracers, chemists and others

engaged in similar engineering or technical work are not "officials of
carriers."

Yard masters. This class shall include yard masters and assistant

yard masters, excepting general yard masters at large and important
switching centers where of necessity such general yard masters are vested
with responsibilities and authority that stamp them as officials.

Storekeepers. This class shall include storekeepers or foremen of

stores who are not vested with authority to make purchases. It does not

include general storekeepers and assistant general storekeepers.

(k) . Incidental services means services performed by an officer or

employee other than those constituting the principal duties of the position,

or special assignments that do not contemplate relief from regular duties.

(1) Departments mean those groups of officers and employees per-

forming duties of the character designated in the several departmental

accounts in this classification. The accounting prescribed shall be followed

regardless of the individual organization of the reporting carrier.

(m) Fixed improvements means physical property except land, that

is fixed as to location, such as tracks, tunnels, bridges, buildings, earth-

works, shop, and power plant machinery, etc., as distinguished from roll-

ing stock and floating equipment.

(n) Directly assignable means an item which may be cleared directly

to a primary account without division or proration, such as expense of

a unit or group of employees in the accounting department engaged

chiefly in the investigation and handling of claims, and traveling expenses

of an officer or employee incurred specifically in connection with work
chargeable to an account o^ier than that to which his pay is chargeable.

(o) Retirement of property includes all removals of property from

transportation service such as, through abandonment or sale, demolition

by or for the carrier, or through destruction by fire, flood, or other

casualty; also repair or conversion work on units of property when suffi-

ciently comprehensive to constitute rebuilding as defined in section 7 of

general instructions in the Classification of Investment in Road and Equip-

ment, and changes in uses of property requiring transfer of the invest-

ment therein from one account to another in the classification referred

to. Property permanently withdrawn from service, but held pending

disposition, shall be accounted for as retired when withdrawn from service

and the estimated value of salvage carried in an appropriate suspense

account in balance sheet account 727, "Other unadjusted debits."

(p) Protecting service means directly assignable expenses incurred

during the progress of repair or addition and betterment work in order

to permit the continuance of commercial operations such as pay of special

flagmen or telegraph operators, and construction of temporary tracks

around slides, washouts and wrecks.

(q) Bonus means payment to an officer or employee in excess of

agreed compensation.
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(r) Service vaiue means the excess of the ledger value (the original

cost of the property involved plus the additions and betterments thereto,

including the applicable proportion of interest during construction) over

the salvage recoverable at the time of retirement.

(s) Profit on property sold means the amount received in excess of

the cost or ledger value. If a profit is reahzed from a sale of property

the sum carried in the depreciation reserve with respect to the property

sold, if an\-, shall be charged to the reserve and credited to the operating

expense account appropriate for the expense of repairing the property

or for retirement, if a retiremeiit account is provided for the class of

property sold. Expenses incident to a sale, including the expense of con-

ditioning or fitting property for sale, shall be accounted for as a deduc-

tion from gross receipts before computing profit.

(t) Accruals. The expression "accounting upon the basis of ac-

cruals" as employed in this classification shall be understood to mean the

occurrence of transactions or processes affecting operating expenses and

the coincident accounting in the current month on the basis of the best de-

terminable figures then available with subsequent adjustment later when
actual figures are ascertained. Liability for injuries to persons, damage to

shipments, repairs to cars by others, joint facility bills, are typical of lia-

bilities accruing which should be currently stated on the books pending

later determination of actual figures.

The accounting for depreciation on depreciable classes of property as

designated by the Commission shall be upon the basis of accruals.

No estimate shall be included in the accounts of this classification

as representing deferred maintenance.

(u) The ledger value of property is the value at which the property

is carried in the property investment account in the general ledger. If

the value of an item of property is not shown separately the ledger value

of that item shall be its proportionate share of the value of the entire

group in which the item is included.

3. Separation of Labor, Material and Miscellaneous Items.

The primary accounts lor operating expenses shall be kept so as to show
separately' in sub-accounts charges for labor, material and miscellaneous

items. For this purpose the following instructions shall apply :

(a) Labor shall include payments for services performed by persons

working under the direct supervision and control of the carrier regardless

of the basis of compensation except the expense of labor provided for

in section 2d and 2g covering material and supplies and contract work,

respectively, and of labor chargeable to clearing accounts such as those

for gravel pit and power plant operations referred to in sections 18

and 19.

(b) Material shall include the cost of material as defined in sec-

tion 2d.

(c) Miscellaneous items shall include charges not classable as labor
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or material such as for heating, lighting, water, power, telephone and

telegraph service, traveling expenses, contract work, royalties on ap-

pliances, privileges, compensation for damages, insurance premiums, pay-

ments to others for repairing equipment and for use of joint facilities,

service loss on property, expense of producing power when chargeable

to more than one primary account, etc. ; also amounts chargeable to others

creditable to operating expenses such as for repairing equipment, use of

joint facilities and amounts added to bills to cover supervision, use of

tools, store expenses, accounting, etc. Amounts credited to operating ex-

penses in connection with charges to the investment accounts representing

transportation of men and material in commercial trains, allowances

for shop and store expenses, use of tools, etc., shall be classed as mis-

cellaneous items.

4. Pricing and Inventorying Material and Supplies. New material

shall be carried in stock on basis of cost as defined in section 2(d).

When secondhand material is recovered the value assigned shall be the

current market value at time of recovery of new material of similar

type, less a fair allowance for depreciation, and to such valuation shall

be added reconditioning expense, if any, but in no case shall the value

assigned to secondhand material (prior to reconditioning) exceed original

cost, estimated if not known. Stock prices of either new or secondhand

material shall not be adjusted on account of fluctuations in market prices.

Charges for material issued shall be on basis of stock prices.

An inventory of material and supplies shall be taken by actual count,

weight or measurement not less frequently than once a year. The value

of material and supplies found to be actually on hand shall be computed

on basis of cost except that average cost prices shall be used for items

which may have been purchased at varying prices and with respect to

which it is Impracticable to retain the identity of individual units.

Balances in ledger accounts in which the value of material and sup-

plies is carried shall be adjusted, in the accounts of the year in which the

inventory is taken, to the basis of the value of material actually on hand

as disclosed by the inventory. In making such adjustments discrepancies

which can be attributed to errors in accounting for material chargeable

to particular accounts shall be adjusted accordingly. Other differences

shall be apportioned to operating expenses on the basis of material

charges to operating expense accounts since the last inventory.

5. Services of Non-Employees. Except as specifically provided

for in other accounts all payments for contract work (see section 2g),

including absorption of profits or losses from operations of the con-

tractor, shall be included in the accounts appropriate for the expense of

labor that would be incurred in the performance of such service if under-

taken by the carrier.

Except as otherwise provided in this section, insection 2g and ... *

of these instructions and in section 2 of general instructions in the Classi-

Reserved for section relating to joint facilities.
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fication of Income, Profit and Loss and General Balance Sheet Accounts,

when compensation for use of the property of others covers rent and

maintenance it shall be charged to the appropriate rent account in income

or to the appropriate investment account. (See section 4c of general

instructions in the Classification of Investment in Road and Equipment.)

Pa3-ments to lessor in reimbursement of actual expenditures for repairs

or charges for depreciation shall be charged to the accounts appropriate

for similar expenses on owned property. Fixed sum compensation shall

not be apportioned to cover repairs and depreciation.

6. Joint Facility Accounts. (Primary joint facility accounts and

instructions pertaining thereto will be included in the classification prior

to issuance under order to conform to findings of the Commission in

Docket No. 14534, Rates, Regulations and Practices of Peoria & Pekin

Union Railway Company and Connections at Peoria, 111., and Nearby

Points.)

7. Strike Expenses, (a) Payments to employment agencies and

others and the cost of advertising for the purpose of recruiting men to

take the place of striking employees or to give publicity to matters relating

to adjustment of wages or working conditions with employees whose pay

is chargeable to one general account shall be charged to the appropriate

primary "supervision" account. The cost of publicity notices or adver-

tising under conditions comprehending the relationship between the carrier

and employees whose pay is chargeable to more than one general accocnt,

shall be charged to account 401, "Interdepartmental expenses."

(b) The cost of temporary special detectives, guards and watchmen
shall be charged to account 408, "Police."

(c) The cost of clothing, food, lodging and recreation facilities,

for employees including the purchase of cots, bunks, kitchen utensils, and

other equipment of a temporary character, also subsistence and traveling

expenses of prospective employees shall be included in the appropriate

primary account "Other expenses." If such expenses apply collectively

to employees of different departments they shall be charged to account

401, "Interdepartmental expenses." Any proceeds from the sale of un-

consumed material furnished incident to the equipping of dining, sleeping,

or recreation quarters, etc., shall be credited to the account charged with

the original expense. Expenditures involving the acquisition of physical

property of a permanent nature such as the erection of stockades around

shops or other buildings, the erection of dining, sleeping or recreation

quarters, etc., shall be accounted for in accordance with the rules govern-

ing the Classification of Investment in Road and Equipment.

(d) Rent paid for use of property, including use of buildings or cars

for housing employees, shall be charged to income account . . . "Rent

for property," or 540, "Rent for work equipment," as may be appropriate.

(e) Pa}- of employees, other than officers, including employees trans-

ferred between departments for strike duty, together with traveling and

other expenses, shall be charged to the account appropriate according to
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the nature of the duties to which assigned during the strike. Pay and

traveling expenses of officers shall be charged to the accounts ordinarily

charged with such items.

(f) Bonus payments or allowances for loyal service during a strike

period shall be charged to the primary account "Other expenses" ap-

propriate according to the department for which the special strike service

was rendered. If service during the strike period was for the benefit of

more than one department the bonus payment shall be charged to account

401, "Interdepartmental expenses."

(g) Hotel bills of delayed passengers and hire of conveyances to

enable passengers to continue journeys shall be charged to account 308,

"Train service."

(h) The expense of operating work trains for the transportation

of employees shall be charged to the appropriate primary accounts under

general account III, "Transportation department."

8. Bonus Payments. Except as provided in section 7(f) bonus

payments or allowances in excess of agreed compensation shall be

charged to the primary account or to the clearing account to which the

regular pay of the employee is chargeable. If the regular pay of the em-

ployee is chargeable to more than one primary account in one general

account the bonus payment shall be charged to the appropriate primary

account "Other expenses." If the regular pay is chargeable to primary

accounts in more than one general account or to more than one primary

account in general account V, "Other departments and expenses," the

bonus payment shall be charged to account 401, "Interdepartmental

expenses."

9. Insurance, (a) Premiums on insurance against loss through

injuries to persons or damage to or destruction of property of the carrier

or of others, resulting from casualties of any kind, and premiums on

fidelity bonds of employees or bonds to assure the performance of con-

tractural obligations when payments under such contracts are chargeable

to operating expenses, shall be charged to the insurance account (or other

primary account which provides for insurance premiums) under the

general account appropriate according to the character of the risk against

which insurance is carried.

(b) Charges for self-carried insurance shall be on a basis conform-

able to premiums indicated by standard casualty tables in use by insurance

companies and shall be supported by definite schedules identifying the

items of property or other risks against which protection is provided

and indicating the amount of protection provided for each item covered

by the insurance program. Premiums for reinsurance placed with others

on risks covered by self-carried insurance shall be charged to the in-

surance reserve and to it shall be credited amounts recovered on such re-

insurance. By reinsurance is meant the placing with others of an insur-

ance risk embraced in a self-carried insurance program, as distinguished
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from renewal premiums and frum prcmiuins tor additional insurance

where others assume a risk in addition lo that embraced in tlie self-

carried program.

(c) Losses, whether or not covered by insurance, shall be included

in the primary repair, casualty, or other accounts appropriate according

to the character of the loss. Sums recovered from others or released

from the insurance reserve on self-carried insurance, shall be credited

to the primary account chargeable with the premiums for such insurance.

Charges to the reserve shall be on basis of actual loss or damage not to

exceed the amount of protection provided in the insurance schedule with

respect to the item of property on which the loss is sustained.

(d) Premiums on insurance against loss of services of officers or

employees resulting from death, sickness, injury, or other cause, and

sums recoverable thereunder shall be included in the primary account

appropriate for insurance premiums under the general account in which

the pay of the insured employee is included.

(e) Premiums on policies under which employees are insured and

they or their heirs are the beneficiaries, shall be charged to account 412,

"Pensions and relief."

(f) Incidental expenses in coimection with the procurement of

insurance, such as the inspection of propertj^ physical examination of

employees, notarial fees, etc., shall be accounted for as a part of the cost

of insurance, and shall be charged to the same account to which the

premiums for such insurance is charged.

(g) Adjustments in the insurance reserve to provide for unusual

losses or to release accumulated profits shall be made only on authority

of the Interstate Commerce Commission.

10. Relocation of Fixed Property. If the relocation of fixed

improvements involves the abandonment of any tangible property such

as grading, foundations, parts of machinery, buildings, etc., the ledger

value of the property to be relocated, (except as provided in section 15),

shall be credited to the investment accounts as provided in section 7 of

general instructions in the Classification of Investment in Road and

Equipment, and the cost of the property in the new location shall be

charged to the appropriate investment accounts.

11. Distribution of Charges for Property Retired. When author-

ized b}' the Commission, relatively large amounts chargeable to operating

expenses in connection with property retirements may be charged to

balance-sheet account 726, "Property abandoned chargeable to operating

expenses," to be distributed thereafter to the operating expenses of suc-

ceeding years in accordance with the provisions of that account.

When authorized by the Commission, extraordinarily large items rep-

resenting service loss in connection with property retirements may be

charged to profit and loss account 619, "Loss on retired road and equip-
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meat." Applications for authority to use accounts 619 and 726 shall be

supported by a statement of the cost and a description of the property

retired, together with the reasons which indicate the propriety of the

accounting proposed. ,'

12. Depreciation. (Instructions relative to accounting for de-

preciation and the number of primary accounts which may be provided

therefor will be incorporated in the classification prior to issuance under

order to conform to the findings of the Commission and such orders

as may be issued .in compliance with the requirements of paragraph (5)

of section 20 of the interstate commerce act. The foregoing applies also

to retirement accounts.)

13. Compensation from Damaged or Retired Property. Except

as provided with respect to insurance recoveries, amounts received from

others as compensation for damage to or destruction of property of the

carrier shall be credited to the primary account appropriate for the

expense of repairs, or for service loss if retired. Any excess over ledger

value of amounts received for property retired shall be credited to profit

and loss account 603, "Profit on road and equipment sold."

14. Distinction Betvi^een Building Appurtenances and Machinery.

When separate accounts are provided in this classification for the ex-

pense of repairing buildings and machinery therein the expense of re-

pairing fixtures, appurtenances and appliances installed to render the

buildings usable, such as elevators, heating, lighting and ventilating

equipment, plumbing, etc., shall be charged to the accounts appropriate

for the expense of repairing the buildings.

15. Minimum Charge for Additions and Betterments. The total

cost of additions and betterments to any class of equipment or fixed im-

provements under each authorized addition and betterment project, if less

than $100, shall be charged to the account appropriate for the expense of

repairing such property. Expenditures shall not be parceled in order to

bring them within this limit, nor shall the grouping of unrelated projects

in the same authority for expenditures operate to effect charges to the

investment accounts. If a retirement would involve a credit of less than

$100 to the investment account no entry shall be made therein but the

value of salvage shall be credited to the account appropriate for the ex-

pense of repairing the property.

16. Incidental Expenses in Construction and Repair Work.
When addition and betterment work or repairs to fixed improvements

involve incidental work secondarily affecting other property, the expense

of such incidental work shall be charged to the accounts appropriate for

the expense of repairing, or for additions and betterments to the sec-

ondarily affected property, except as provided in item (d) of section 18.

If the secondarily affected property belongs to others the expense of work

in connection therewith shall be charged to the account appropriate for

labor charges in the primary work.
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The expense ui cunstiucling and removing temporary tracks in con-

nection with maintenance work or for the protection of service during

the progress of addition and betterment work shall be charged to the

accounts appropriate for the maintenance of the various elements of

track construction entering into such temporary tracks. Other expenses

incurred in protecting service during the progress of repair or addition

and betterment work shall be charged to the accounts appropriate accord-

ing to the nature of the expense.

17. Clearing Accounts. Clearing accounts shall be used to se-

cure an equitable distribution of expenses incident to the construction and

the operation of property not directly assignable to primary accounts.

(See sections 18 and 19.)

18. Gravel and Sand Pits and Quarries. When a gravel or sand

pit or quarry is opened for operations likely to extend over a long period,

an account shall be opened designated "Operations of gravel pit at

," or "Operations of quarry at ," as the case may be.

To this account shall be charged

:

(a) That part of the cost of the land in excess of its estimated

value, after the gravel, sand or stone has been removed, the amount thus

chargeable being concurrently credited to the account in which the cost

of the land is included.

(b) Amounts paid for the right to enter upon and remove material

from the land of others.

(c) The expense of sinking test holes.

(d) The expense of clearing, stripping, draining and ditching the

land and of moving and changing fences and buildings preparatory to

opening the pit or quarry.

(e) The estimated service loss on tracks and track structures in and

leading to the pit or quarry, including signals and interlockers, the amount

so charged to be carried in balance sheet account 778, "Other unadjusted

credits," pending retirement of the property. Any adjustment necessary

to restate the amount carried in suspense representing service loss shall

be charged to the accounts charged with the cost of the output of the pit

or quarry.

(f) The expense of directly assignable labor and switching service

employed in producing, quarrying and loading material ; the expense of

operation, repairs, estimated accrued service loss, or depreciation as

prescribed by the Commission, of stationary engines, steam shovels,

stone crushers and other similar machinery, and the pay and expenses of

watchmen.

(g) The cost of explosives, hand tools, and miscellaneous expenses.

(h) The expense of operating and maintaining tracks, signals, inter-

lockers, and other structures including estimated accrued service loss, or

depreciation on buildings as prescribed by the Commission.
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Credit to this account shall be made currently to cover the cost of

material produced each month. The cost of production shall include the

expenses directly assignable to the monthly output, plus a proportion of

the expenses not directly assignable such as those covered by items (a)

to (e), inclusive, above. The latter cost shall be computed on the basis

of the ratio which the monthly output bears to the estimated total produc-

tion of the pit or quarry. The production cost assignable to any portion

of the product sold shall be credited to the clearing account and any

profit thereon to revenue account 143, "Miscellaneous."

The cost of machinery, and of constructing tracks, buildings, etc.,

shall be charged to the appropriate investment accounts.

19. Power Plant Operations. The expense of operating an

electric, steam, gas or other power plant shall include

:

(a) The pay of employees, such as engineers, firemen, electricians,

dynamo men, oilers, cleaners, coal passers and laborers, engaged in

operating power plants and substations.

(b) The cost of coal, oil, gas and other fuel, including the expense

of labor unloading and stocking fuel.

(c) The cost of water used to produce steam and for other pur-

poses, including pumping, and amounts paid for the privilege of taking

water from ponds and streams ; also water tests, boiler compounds, etc.

(d) The cost of lubricants, waste, carbon brushes, fuses, lamps

and other supplies, and other expenses in connection with such opera-

tions not elsewhere specified.

When the power from such a plant is chargeable to more than one

account, the expense of operation shall be included in a clearing account

and shall be apportioned to the appropriate accounts upon the basis of

quantity of power supplied for the various purposes.

When power produced is used in work chargeable to one primary

account, the expense of operating the plant may be charged directly to

such account.

The expense of maintaining power plant buildings and machinery

shall be accounted for as provided in account 210, "Roadway and shop

structures," and account 252, "Equipment-shop and power-plant ma-

chinery."

When a portion of power produced is sold the production cost as-

signable thereto shall be cleared to account 413, "Incidental operations,"

and receipts from such sales shall be credited to revenue account 143,

"Miscellaneous." When power plants are used solely for furnishing

power to others, the investment therein shall be included in balance-sheet

account 705, "Miscellaneous physical property," and the expense of op-

eration in income account 534, "Expenses of miscellaneous operations."

(See section 4 of general instructions.)

20. Office Furniture and Equipment. The expense of repairing

and renewing office furniture, and office equipment such as addresso-
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graphs, calculating machines, dictaphones, duplicators, typewriters, call

bells, etc., and of draping buildings shall be charged to the account appro-

priate for the cost of supplies consumed in conducting activities of the

office.

21. Pay of Assistants, Clerks, Etc. Unless othervpise provided

for, the pay and expenses of assistants, clerks, timekeepers, and attend-

ants shall be charged to the account chargeable with the pay of the super-

vising ofificer or employee.

22. Fees for Licenses and Permits, Inspection, Etc. Fees for

municipal, state, Federal and other governmental licenses and permits,

inspection fees, and other taxes, such as licenses for automobiles, ticket

agents, navigators, tobacco sales, etc., drivers' permits and permits to

perform maintenance work, granting police powers or to carry fire arms,

etc., also fees for inspection of buildings, elevators, boilers, floating

equipment, etc., shall be charged to income account 532, "Railway tax

accruals."

23. Expenses in Connection with Additions and Betterments.

(a) The cost of removing old material from equipment and from build-

ings, bridges, wharves, tracks and other fixed improvements shall be

charged to the appropriate repair accounts. Such charges shall include the

cost of removing old foundations and filling old excavations and restoring

condition of grounds after addition and betterment work; rearranging

or relocating existing tracks ; relocating telegraph and telephone poles

or lines, fences, track and other signals, buildings, bridges, trestles, cul-

verts, and other structures and farm and highway crossings, including cross-

ing gates and alarms; and directly assignable expense of maintaining

or protecting traffic during the progress of addition and betterment work,

including the cost of constructing, maintaining and removing temporary

tracks required for maintaining traffic during the progress of the work.

(b) The cost of removing old appliances or parts and applying im-

proved appliances or parts shall be charged to the appropriate repair

accounts.

(c) The cost of labor (including the expense of additional labor,

if any, resulting from the performance of work on additions under un-

favorable conditions due to maintenance of traffic during progress of the

work, performance of work on fabricated units, etc.,) directly assignable

to the installation, after the commencement of commercial operations,

of additional elements of construction shall be charged to the appropriate

investment account.

(d) The expense of removing or disturbing existing construction

to permit the installation of additions or betterments and the expense of

restoring such construction after completion of the work, shall be charged

to the appropriate repair account.

24. Interpretation of Item Lists. Lists of "items," "details,"
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etc., have been given as a part of this classification for the pur-

pose of clearly indicating the application of the accounting rules in spe-

cific cases. The lists in every case are to be considered as merely repre-

sentative and not as exluding from any account analogous items which

happen to be omitted from the list appended. Inasmuch as the same item

frequently appears in more than one list the proper charge in each instance

must be determined by the text of the accounts.

I. ROADWAY AND STRUCTURES DEPARTMENT

The primary accounts in this general account are designed to show

the expense of maintaining (see section 2a of special instructions) fixed

property used for common carrier purposes, whether owned or rented,

except equipment-shop and power-plant machinery, the expenses of main-

taining which are chargeable to the primary accounts in general account

II, "Equipment department."

Note : Accounting for fixed sum compensation for use of property

of others shall be as provided in section 5 of special instructions.

201. Supervision.

This account shall include the pay, ofifice and other expenses of all

officers whose duties relate solely, and of division officers whose duties

relate chiefly, to maintenance of roadway and structures ; also the pay

and expenses of their clerks and attendants in offices and on business

cars.

It shall include also:

(a) Expenses in connection with adjustment of wages and work-

ing conditions of employees such as expense of carriers' representation

on joint committees, cost of stenographic reports of proceedings of con-

ferences, cost of publicity notices, fees paid arbitrators, etc. (See section

7 of special instructions.)

(b) Expense of physicaJ examination of employees or prospective

employees, including repairs and renewal of apparatus used in such ex-

aminations.

(c) Payments to employment agencies and others and cost of ad-

vertising in recruiting employees.

(d) Pay and expenses of employees attending investigations con-

cerning the cause of accidents.

(e) Amounts paid specially employed architects and engineers in

connection with the maintenance of I'oadway and structures.

(f) The cost of tentative or preliminary surveys in connection with

proposed grade reductions, relocations, or additions to and betterment of

existing facilities, if the project is abandoned. (See note E.)
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Officers and Employees

Arcliitect or consulting architect.

Axmen.
Chainmen.
Chief clerk.

Chief engineer.

Clerks.

Consulting engineer.

Cooks.
District engineer.

Division engineer.

Draftsmen.
Engineer of bridges and buildings.

Engineer of maintenance of way.
Fire chief.

General foreman.
Inspector of buildings.

Inspector of maintenance of way.
Inspector of sanitation.

Janitors.

Also assistants who assist and

Levelmen.
Master carpenter.

Master mason.
Messengers.
Porters.
Roadmaster.
Rodmen.
Signal engineer.

Stenographers.
Superintendent of fire prevention.

Superintendent of roadway struc-

tures.

Superintendent of scales.

Superintendent of signals and tele-

graph. (See note A to general

account V.)
Supervisor.
Transitmen.
Vice-President,

act for the officers listed above.

Items of Expense

(1)
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(53) Stakes. (59) Thermometers.

(54) Straightedges. (60) Transits.

(55) Tally registers. (61) Traverse tables.

(56) Tape lines. (62) Triangles.

(57) Tee-squares. (63) Tripods.

(58) Telescopes. (64) Verniers.

Note A.—When officers and employees designated above are tem-

porarily assigned exclusively to construction or other work not chargeable

to roadvi^ay and structures department accounts, their pay and expenses

while thus employed shall be charged to the specific work on which en-

gaged. Such charges shall be based on actual time consumed, and not

on arbitrary apportionments. No charge shall be made for merely inci-

dental services, but traveling expenses incurred solely on account of such

work shall be included in the cost thereof.

Note B.—No part of the pay and expenses of the officers and em-

loyees designated above shall be charged to other primary accounts under

roadway and structures department.

Note C.—The cost of stationery for roadway and structures de-

partment offices shall be charged to account 219, "Stationery and printing."

Note D.—The wages of gang foremen whose duties involve respon-

sibility for work of only a single gang shall be apportioned among the

primary accounts chargeable with the wages of the gang in the ratio

of direct charges for labor performed by the gang.

Note E.—The cost of tentative or preliminary surveys in connection

with proposed "road extensions" as defined in general instructions in the

Classification of Investment in Road and Equipment shall be charged

to profit and loss account 621, "Miscellaneous debits," if the project is

abandoned.

Note F.—The pay, office, and other expenses of division officers hav-

ing supervision over work chargeable to more than one general account

shall be charged to the supervision account in the general account indi-

cated by the principal duties performed. Unassignable expenses, such as

for heating, lighting, cleaning and power for offices or buildings used

jointly by division officers or employees whose pay is chargeable to differ-

ent accounts, shall be charged to the account indicated by the principal

benefit derived.

202. Roadway Maintenance.

This account shall include the expense of repairing (see section 2b

of special instructions) the roadway and track, including labor dis-

tributing, unloading and applying ballast, ties, rails, and "other track

material" for repairs of track, repairing grade crossings and earthwork

approaches to all crossings, also pole and pipe lines of others crossing

the right-of-way, and other miscellaneous expenses of roadway main-

tenance such as general cleaning (including removal of snow, ice and

sand), bank protection, and upkeep of landscape gardening along right-

of-way, other than on grounds of buildings. It shall include also the cost
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of supplies consumed in such work including supplies furnished rail work
equipment engaged principally on work chargeable to this account.

Items of Expense

(1) Adzing tics for application of

rails, tie plates, etc.

(2) Alcohol for hydraulic jacks.

(3) Alining tracks.

(4) Alterations in material for

track repairs, such as cutting,

slotting and drilling rail,

when made incidentally in

connection with application.

(5) Ballast, labor applying, in-

cluding application of addi-

tional ballast to tracks pre-

viously ballasted.

(6) Bank protection.

(7) Beds and bedding for rail

work equipment.

(8) Borrow pits, filling.

(9) Breakwaters and revetments.

(10) Carcasses, disposal of by em-
ployees of roadway and struc-

tures department.
(11) Chemicals for killing vege-

tation on right of way.
(12) China, crockery and glass-

ware for work equipment.

(13) Cinders and ashes, loading
(see noteD) and disposal of.

(14) Cleaning roadway, including
cleaning around buildings

when done by roadway and
structures department em-
ployees. (See Note J.)

(15) Cleaning streets containing
•tracks.

(16) Clearing tracks after wash-
outs and wrecks, including
rerailing of equipment and
operation of derricks and
other wrecking apparatus.
(For work-train service see

account 221.)

(17) Crowning ties with retaining
earth.

(18) Cutting, removing, and dis-

posing of brush, grass and
weeds.

(19) Dikes for bank protection.

(20) Ditches and drains, mainte-
nance and cleaning of; also

construction of temporary
ditches for protection of
roadway and track.

(21) Diverting, temporarily, chan-
nels of streams for protec-
tion of embankments. (See
note H.)

(22) Dressing ballast and cutting

sod lines.

(23) Easements for construction
of temporary ditches for di-

version of streams.

(24) Expansion and contraction of
rails, adjusting for.

(25) Filling material, such as dirt,

gravel, stone, etc., (except
material for ballast) cost of,

including privilege of taking
from property of others.

(26) Fire guards, plowing, digging,
and burning.

(27) Fires on and adjacent to

right-of-way, extinguishing.

(28) Fuel for forges.

(29) Gasoline for roadway and
structures department motor
cars.

(30) Gauging tracks.

(31) Grain, hay stacks, etc., on or
adjacent to right-of-way,
moving or measuring for fire

protection.

(32) Heaters for melting snow
around switches, seasonal in-

stallation and removal of.

(33) Heating and lighting roadway
tool houses and dwelling
houses for roadway em-
ployees.

(34) Ice for drinking water.

(35) Kitchen utensils and heating
and lighting fixtures for rail

work equipment, repairs and
renewal of.

(36) Lamps and fixtures, repairs

and renewal of.

(37) Landscape gardening along
right-of-way. (See note B.)

(38) Linen for work equipment.

(39) Material, released, gathering
along right-of-way for sale

or assemblage at stores.

(40) Meals and lodging for labor-

ers.

(41) Oatmeal for drinking water.
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(42) Oil and wicks for lanterns.

(43) Oil and waste for section cars.

(44) Oiling roadbed, including ini-

tial application.

(45) Oiling track joints, frogs and
switches, and greasing rails.

(Except as provided in ac-

count 314.)

(46) Planking at crossings, re-

newal of.

(47) Premiums to employees in

connection with roadway
maintenance.

(48) Preparing road for application

of ballast.

(49) Property of others, moving
in connection with track
changes.

(50) Rail rests, repairs and re-

newal of.

(51) Relocating tracks. (See note

(52) Removing miscellaneous
scrap, drift, cinders, old

ties, dirt and other material
from roadway.

(53) Respacing ties.

(54) Restoring roadbed, cuts and
fills to original height and
width. (See note C.)

(55) Retaining walls, piers and
piling for bank protection,

repairs of.

(56) Riprap for bank protection,

renewal of.

(57) Rocks, removal of.

(58) Salt for keeping switches
clear of ice.

(59) Sand bags for protection of
embankments.

(6U)

(61)
(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

(70)

(71)

02)

Hi)
(74)

(75)

Shimming tracks.

Slides, removal of.

Sloping cuts.

Snow, ice and sand, prevent-
ing accumulation of and re-

moving from roadway, plat-

forms and sidewalks adjacent
thereto. (See note J.)
Sodding roadway.
Sprinkling or oiling streets or
roads, including crossings
(See note J.)
Surfacing tracks.

Switch lamps, tending, by
roadway employees.
Ties, released, gathering and
disposing of.

Tightening track bolts and
spikes.

Torpedoes used by roadway
and track employees.
Tracks, temporary, construct-
ing and removing, such as

those around slides, wash-
outs and wrecks ; at fuel

storage stations and for
maintaining service around
construction projects. (See
note I.)

Watching roadway, except
bridges and tunnels, to detect

accidents or needed repairs.

(See note K.)
Water for section houses.
Wreck and washout damage
to roadway, repairing, in-

cluding restoration of sub-
grade.

Wrecking service, payments
for. (See section 5 of spe-

cial instructions.)

Note A.—The expense of maintaining drains or sewers laid under

tracks shall be included in account 208, "Bridges, trestles, and culverts."

Note B.—The expense of landscape gardening on grounds around
buildings shall be included in the repairs accounts appropriate for the

buildings.

Note C.—The cost of raising and widening the roadbed in excess of

its original grade and width shall be charged to account 3, "Grading."

(See also section 23 of special instructions.)

Note D.—Loading ashes and cinders at engine-yard tracks by engine-

house employees shall be charged to account 260, "Preparing motive

power."

Note E.—The cost of material used in renewal of crossing frogs,
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track fastenings and foundations at the immediate point of crossings at

grade with other railways shall be included in account 205, "Other track

material."

Note F.—If the relocation of tracks involves the abandonment of

grading or other tangible improvements the accounting shall be as pro-

vided in section 10 of special instructions.

Note G.—The expense of repairing and renewing tools used by road-

way and structures department employees shall be charged to account

216, "Machines and tools."

Note H.—The expense of diverting channels of streams temporarily

for protection of bridges shall be charged to account 208, "Bridges,

trestles and culverts."

Note I.—The expense of constructing and removing temporary

trestles and bridges for carrying tracks around slides, washouts and

wrecks; at fuel storage piles and for maintaining traffic around con-

struction projects shall be included in account 208, "Bridges, trestles and

culverts." J.^f

Note J.—No charge shall be made to this account for the expense

of incidental cleaning, including removal of snow around buildings and

at crossings, by employees whose pay is chargeable to other accounts, such

as station employees, crossing flagmen, etc.

Note K.—The expense of watching and patrolling roadway and

structures to prevent depredations shall be charged to account 408,

"Police."

203. Ties.

This account shall include the cost of cross, switch and other track

ties used in repairing tracks regardless of whether the ties used in re-

newal replace those of a superior or an inferior kind (see note F), or of

larger or smaller size, or whether chemically treated ties replace untreated

ties.

Note A.—The expense of labor unloading, distributing and placing

ties in tracks, and disposing of ties released shall be charged to account

202, "Roadway maintenance."

Note B.—The cost of ties used in repairing tracks on car floats shall

be charged to account 256, "Floating equipment repairs." The cost of ties

used in repairing temporary tracks, such as those in quarries and ballast

pits, shall 'be included in the appropriate clearing accounts. (See section

18 of special instructions.)

Note C.—The expense of inspecting and loading ties, of unloading

and piling in general supply and storage yards and of reloading them

for transportation to the point of use, shall be charged to account 405.

"Purchasing and stores." The expense of chemical treatment of ties,

including handling at treating plant, shall be included in the cost of the

ties.

Note D.—The cost of ordinary cross-ties which require no special
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fitting and which directly support the rails used in repairing pit cattle

guards shall be charged to this account. The expense of renewing tim-

bers of special type, cut and fitted as a part of the cattle guard which

take the place of ordinary cross-ties, shall be charged to account 207,

"Fences and signs." (See note A to account 207.)

Note E.—The cost of ties used in repairs when laid upon but not

attached to or forming a .part of a bridge, trestle or other elevated struc-

ture, shall be charged to this account. The expense of renewing ties

forming a part of such structures shall be charged to the account ap-

propriate for the cost of repairs to the structure of which they form a

part.

Note F.—The excess cost of metal ties applied in place of wooden ties

removed shall be charged to investment account 8, "Ties."

204. Rails.

This account shall include the cost (less salvage) of rails used in

repairing tracks; also the difference between the cost (at prices current

at time of removal) of rails removed and lighter rails applied.

Note A.—The expense of labor unloading, distributing and placing

rails in tracks and picking up rails released shall be charged to account

202, "Roadway maintenance."

Note B.—When rails are replaced with heavier rails the proportion

of the cost of the heavier rail, determined by its excess weight over the

rail released, shall be charged to account 9, "Rails." If rails first applied

to tracks were secondhand and no more than the secondhand cost thereof

is included in the investment account, only that portion of the cost of

new or heavier rails used for repairs equaling the cost (computed at

prices current at time of replacement) of rails of a weight and condition

equal to that of the released rails when applied shall be charged to this

account. The remainder shall be charged to account 9, "Rails." When
track originally laid with new rail is renewed with secondhand rail of

heavier weight the accounting shall be the same as if renewed with new
rail. For example, if track originally laid with new 60-pound rail is

renewed with secondhand 80-pound rail, one-fourth of the cost (com-

puted at prices current at time of replacement) of new 80-pound rail shall

be charged to account 9, "Rails." and the difference between that amount

and the cost of the rail used in replacement shall be charged to this ac-

count. Accounting for subsequent renewal shall be on basis of replace-

ment of new 80-pound rail.

If track originally laid with new 80-pound rail is renewed with second-

hand 60-pound rail the full cost of the rail used in replacement shall be

charged to this account and in addition thereto one-fourth of the cost

(computed at prices current at time of renewal) to replace the rail re-

moved with new rail of equal weight shall be charged to this account

by credit to account 9. Accounting for subsequent renewal shall be on

basis of replacement of new 60-pound rail.

Note C.—The cost of rails used in repairing tracks on car floats
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shall be charged to account 256, "Floating equipment repairs.'' The cost

of rails used in repairing temporary tracks such as those used in quarries

and ballast pits shall be included in the appropriate clearing accounts.

(See section 18 of special instructions.)

Note D.—The expense of unloading and piling rails in general supply

and storage yards and of reloading them for transportation to point of

use shall be charged to account 405, "Purchasing and stores."

205. Other Track Material.

This account shall include the cost (less salvage) of all track ma-

terial, other than ballast, ties and rails, used in repairing tracks ; also the

difference between the cost (at prices current at time of removal) of

"other track material" removed and the cost of material of lighter weight

applied.

Items of Other Track Material

(1) Angle bars. (20) Rail joints.

(2) Anti-creepers. (21) Rail rests.

(3) Bumping posts. (22) Rail shims.

(4) Compromise joints. (23) Rail splices.

(5) Connecting rods. (24) Splice bars.

(6) Crossings for steam or elec- (25) Step chairs,

trie railways, including foun- (26) Switch chairs,

dations or bases. (27) Switch crossings.

(7) Derails. (28) Switch lamp.s.

(8) Frog and guard-rail blocking. (29) Switch locks and keys.

(9) Frogs. (30) Switch points.

(10) Guard-rail clamps. (31) Switch stands.

(11) Guard-rail fasteners. (32) Switch-stand bolts.

(12) Guard rails. (33) Switch targets.

(13) Main rods. (34) Switches.

(14) Nut locks. (35) Tie plates.

(15) Nuts. (36) Tie plugs.

(16) Offset bars. (37) Tie rods.

(17) Rail braces. (38) Track bolts.

(18) Rail chairs. (39) Track insulators.

(19) Rail clips. (40) Track spikes.

Note A.—The expense of labor distributing, unloading and applying

other track material and picking up material released shall be charged

to account 202, "Roadway maintenance."

Note B.—The accounting for changes in "other track material" shall

conform to the accounting for changes in rail outlined in Note B to

account 204, "Rails."

Note C.—The cost of "other track material" used in repairing tracks

on car floats shall be charged to account 256, "Floating equipment re-

pairs." The cost of such material used in repairing temporary tracks

such as those in quarries and ballast pits shall be included in the appro-

priate clearing accounts. (See section 18 of special instructions.)

206. Ballast.

This account shall include the cost of gravel, stone, slag, cinders.
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sand and other ballast material used in repairs of tracks. (See section 18

of special instructions.)

When ballast to be taken from a pit is to be used exclusively in

maintenance work and the quantity is not sufficient to justify the opening

of a clearing account, the cost of gravel and quarry rights and expense

of sinking test holes shall be charged to this account.

Note A.—No charge shall be made to this account to cover the value

of cinders accumulated by the carrier. The expense of loading cinders

and ashes at enginehouses shall be charged to account 260, "Preparing

motive power," and the expense of unloading to account 202, "Roadway

maintenance."

Note B.—The cost of ballast in excess of that required to replace

to its maximum height and width ballast previously put on the roadbed

shall be charged to account 11, "Ballast." The maximum height of

ballast means the greatest height to which the base of the rail has been

raised at any time above the subgrade line. The cost of ballast sufficient

to maintain this height shall be charged to this account and the cost of

ballast appHed in excess of that quantity shall be charged to account 11,

"Ballast."

Note C.—Earth placed to form a crown between the rails shall not

be considered as ballast. (See account 202, "Roadway maintenance.")

Note D.—The cost of ballast used for repairs of temporary tracks,

such as those in gravel pits and quarries, shall be included in the ap-

propriate clearing accounts. (See section 18 of special instructions.)

Note E.^When the grade line is raised by the application of filling

material and the tracks are re-ballasted, the cost of ballast necessary to

establish a new ballast bed of height and width equal to the maximum
ballast bed previously attained shall be charged to this account, and the

cost of ballast in excess of that quantity shall be charged to account 11,

"Ballast."

207. Fences and Signs.

This account shall include the expense of repairing right-of-way

fences, snow and sand fences (including seasonal installation, removal

and storage of portable fences), farm gates, cattle guards, wing fences,

aprons and hedges ; of cultivating and replacing trees for the protection

of tracks ; and the expense of repairing track and crossing signs, highway
crossing gates, highway crossing alarms and devices for protection of

traffic at highway crossings.

Details of Fences and Signs

(1) Alarms. (5) Gates, crossing, including

(2) Batteries with track instru- mechanism,
ments and connections. (6) Mile signs.

(3) Bells, crossing signal. (7) Monument stones.

(4) Caution signs and indicators (8) Sand fences.

for hazardous clearances. (9) Section signs.
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(1(J) Signals and signs for cross- (13) Snow fences.

ings either on or off right-of- (14) Sub-division signs.

way, whether or not required (15) Tell-tales.

by governmental regulations. (16) Tunnel caution signs.

(11) Signs for marking the boun- (17) Water station signs.

daries of land used for trans- (18) Water trough signs,

portation purposes. (19) Whistle signs.

(12) Slow and stop signs. (20) Yard-limit signs.

Note A.—The expense of renewing timbers of special type cut and

fitted as a part of cattle guards, which take the place of ordinary cross-

ties, and the expense of renewing stringers carrying rails over the pit,

shall be charged to this account. The cost of ordinary cross-ties in pit

cattle guards, which require no special fitting, and which directly support

the rails, shall be charged to account 203, "Ties."

Note B.—The initial cost of planting trees, for the protection of

tracks, including the cost of preparing the ground and the cost of the

trees, shall be charged to account , "Fences and signs."

Note C.—The expense of repairing snow sheds and fences when

constructed as a part of buildings, stock yards, fuel stations, shops, sta-

tions, etc., shall be charged to the account appropriate for the expense of

repairs to the structures afforded protection.

Note D.—The expense of repairing and repainting for identifica-

tion of bridges shall be charged to account 208, "Bridges, trestles and

culverts."

Note E.—The expense of repainting numbers and signs on telegraph

and telephone poles shall be charged to account 213, "Telegraph, tele-

phone and signal systems."

Note F.—The expense of repairing and of setting up and taking

down sheds for protection of tracks from snow and sand shall be charged

to account 210, "Roadway and shop structures."

208. Bridges, Trestles and Culverts.

This account shall include the expense of repairing and cleaning all

structures, except earthwork, carrying the tracks of the carrier over

streets, roads, ravines, railroads and water courses, including structures

for elevating tracks in cities ; altering and bracing during process of fill-

ing; dredging and cleaning water channels for protection; repairing

overhead structures carrying roadways, streets or tracks of railways

over the carrier's tracks and the expense of watching and patrolling

bridges or trestles to detect accidents or needed repairs. (See Note F.)

It shall include also the cost of supplies furnished work equipment en-

gaged principally in work chargeable to this account.

Details of Structures and Items of Expense

(1) Drift accumulation, prevent- (2) Decking, including gravel for

ing. fire protection.
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(3) Dike protection. (12) Power plants for operating

(4) Drainage systems. drawbridges, including build-

(5) Drains and sewers crossing ings.

the roadway under the track. (13) Repainting.

(6) Drawbridge engines and ma- (14) Retaining walls.

chinery. (15) Riprap.

(7) Driveways and walks for (16) Signs on bridges for identifi-

highway traffic. cation.

(8) Electrical apparatus, including
^^y^ Temporary structures for pro-

wires and poles on bridges,
^/^j^^ ^^^.

but not including transmis-
cost of, less salvage mu/

sion systems crossing bridges.
/ xt 4. TJ^

(9) Ice breakers. OS) Ties (see Note B).

(10) Pier protection. (19) Water channels.

(11) Pipe culverts. (20) Wing dams and walls.

Note A.—When a part or the entire structure of a bridge or trestle

is converted, by filling, into an earthen embankment, the ledger value

of the structure, or of the portion thereof filled, shall be credited to

account 6, "Bridges, trestles and culverts," and the service loss charged

to account , "Retirements." In case the bridge is used in lieu of a

temporary trestle for the purpose of filling, the estimated net cost (cost

less salvage recoverable, plus cost of recovery) at time of filHng, of a

temporary trestle of the type necessary for filUng purposes only, shall be

included in the cost of the filling and charged to account 3, "Grading."

Such allowance for the estimated net cost of a temporary trestle shall

not exceed the ledger value of the original structure, or portion thereof

filled, less the value of salvage recoverable after filling, plus the cost of

recovery. The allowance for the estimated cost of a temporary trestle

charged to account 3 shall be regarded as salvage in accounting for the

retirement of the old structure.

Note B.—The expense of renewing ties forming a part of a bridge

or trestle shall be charged to this account, but the expense of renewing

or repairing elements of track construction laid upon but not a part of

the structure, such as ties, rails, "other track material," etc., shall be

charged to the accounts appropriate for the expense of track repairs.

Note C.—The expense of repairing inclines, elevating tracks serving

fuel stations, coal and ore wharves, upper floors of freight houses, and

other structures shall be charged to the account appropriate for the ex-

pense of repairing the facility served by the track.

Note D.—The expense of repairing tracks, stations, signals, etc., on,

and buildings under, elevated structures shall be charged to the accounts

appropriate for the expense of repairing property of the various classes.

Note E.—The expense of repairing shop and station subways and

overgrade crossings which are not public highways shall be included in

the expense of repairs of the buildings.

Note F.—The expense of watching and patrolling bridges to prevent

depredations shall be charged to account 408, "Police."
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209. Tunnels and Subways.

This account shall include the expense of repairing tunnels and sub-

ways for the passage of trains ; the expense of maintaining and operating

ventilating and lighting systems for such facilities; the cost of supplies

consumed in such work, including supplies furnished rail work equipment

engaged principally on work chargeable to this account and the expense

of watching tunnels to detect accidents or needed repairs. (See Note B.)

Note A.—The expense of repairing roadway, tracks and signals in

tunnels shall be charged to the appropriate maintenance accounts.

Note B.—The expense of watching and patrolling tunnels to prevent

depredations shall be charged to account 408, "Police."

210. Roadway and Shop Structures.

This account shall include the expense of repairing roadway build-

ings, roadway-shop buildings, equipment-shop buildings, engine houses,

store houses for maintenance material (see Note B), power-plant and
sub-station buildings, and gas-plant buildings, including drainage, sewer-

age, water supply, lighting and heating systems (see Note C), and main-
taining grounds appurtenant to such buildings. It shall include also the

expense of repairing dams, canals and pipe lines and accessories devoted

to the utilization of water power in the production of electric or other

power ; the expense of repairing, including seasonal installation and re-

moval of, sheds for protecting tracks from snow and sand ; and the cost

of supplies furnished rail work equipment engaged principally in work
chargeable to this account.

Structures and Appurtenances

(1) Air compressor houses. (20) Dwellings for maintenance
(2) Ash pits and pockets. employees. (See Note D to

(3) Bins for material. account 211.)

(4) Blacksmith shops. (21) Electric wiring, interior.

(5) Boarding houses. C22) Englnehouses.

(6) Boiler-washing plants, build- f|f?
Fences.

ings for ^ ^' Fire-engme houses,

.-s Ti M " , 1 • r
(^25) Fire hose and appliances.

(7) Boilers used exclusively for .^^^ -r-- ^ / .. i ui
heating or lighting. (^6) Fixtures (not classable as

/ox -n 1 f . r machinery).
(o) Breakwaters for protection of /^^^ t? ^u -j / ^ li- i

•
i

buildings. ^~^^ Footbridges (not public high-

(9) Car inspectors' buildings. ^^o\ tt j •

(10) Car sheds. (28) Foundries.

(11) Car shops. (29) Frog shops.

(12) Carpenter shops. (30) Gas producing and compress-
(13) Cinder pits and pockets. ing plant buildings.

(14) Coal bunkers. (31) Hand-car houses.

(15) Coal pockets and trestles. (See (S2) Heating plants. (See Note C.)
Note F.) (33) Hose houses.

(16) Conduits over right-of-way. (34) Ice houses.
(17) Driveways. (35) Laboratories and equipment.
(18) Drop pits. (36) Lighting plants. (See Note C.)
(19) Dry houses. (37) Lumber sheds.
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(38) Machine shops.

(39) Material and supply

tracks.

truck

(40)
(41)

(42)

(43)

(44)

(45)

(46)

(47)
(48)

(49)
(50)
(51)

(52)
(53)

(54)

(55)
(56)
(57)
(58)
(59)

(60)

Motor crane tracks.

Offices, shop.

Oil houses.

Outhouses.
Paint shops.

Pipe lines carrying oil or wa-
ter between buildings for

shop purposes.

Pipe lines for heating or car-

rying water for cleaning cars

and filling water tanks
therein.

Planing mills.

Platforms, shop and yard.

Power substation buildings.

Rail shops.

Railings at switch stands.

Reclamation plant buildings.

Repair shops.

Roundhouses.
Sandhouses.
Sawmills.
Scale houses.

Scrap bins.

Sewers.
Sidewalks.

(61)

(62)
(63)

(64)
(65)

(66)

(67)
(68)
(69)
(70)
(71)

(72)

(73)

(74)

(75)
(76)

(77)

(78)

(79)

Smokestacks and chimneys,
other than metal stacks rest-

ing on boilers.

Stables.

Storage-battery charging
plants, buildings for.

Storehouses. (See Note B.)

Tanks, and racks to support

them, containing chemicals

for melting snow on tracks

and switches.

Tanks, gas.

Tanks, oil.

Test rooms.
Tin shops.

Tool houses.
Towers carrying wires of

others over tracks.

Track scales (but not tracks

thereon).
Tracks for storing trucks and
car wheels.
Transfer tables.

Turntables.
Upholstering shops.

Washrooms.
Water supply systems local

to the plant. (See notes A
and B to account 212.)

Wells.

Details of Dams, Canals and Pipe Lines

(80) Aqueducts. (88) Penstocks.
'"' Bridges. (89) Reservoirs.

(82 ") Fences. (90^ Roadways.

(83) Footbrid"-es. (91) Sluices.

(84) Fore bays. ' 92) Valves.

(85) Gates. (93) Viaducts.

(86) Grids. (94) Walls.

(87) Inlet valves.

Note A.—The expense of repairing machinery and other apparatus,

including special foundations, in equipment shops, engine houses and

power plants shall be charged to account 252, "Equipment-shop and power-

plant machinery," and similar items of expense in roadway shops shall

be charged to account 216, "Machines and tools."

Note B.—The expense of repairing material storehouses used prin-

cipally for storing maintenance material, or if not distinct from shop

buildings, shall be charged to this account. If distinct from shop buildings

and used chiefly for storing transportation department supplies the ex-

pense of repairs shall be charged to account 211, "Station and office

buildings."

Note C.—Heating and lighting plants are a part of the building sup-
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plied, and repairs of such plants, including repairs of buildings where

the plants are housed separately, shall be charged to the account appro-

priate for repairs to the building supplied. The expense of repairing

machinery of plants furnishing power, or power, heat and light, to build-

ings or facilities in an equipment-shop layout shall be charged to account

252, "Equipment-shop and power-plant machinery," but the expense of

repairing buildings for such plants shall be charged to this account.

Note D.—The expense of repairing tracks, appurtenant to roadway

and shop buildings which do not connect with the system of tracks for

the operation of trains shall be charged to this account. The expense of

repairing tracks appurtenant to such plants, which connect with the system

of tracks for the operation of trains shall be charged to the accounts pro-

vided for repairs of tracks.

Note E.—The expense of repairing signal and interlocker buildings

and machinery shall be charged to account 213, "Telegraph, telephone

and signal systems."

Note F.—The expense of repairing stations for supplying fuel and

water to motive power shall be charged to account 212, "Fuel and water

stations."

211. Station and Office Buildings.

This account shall include the expense of repairing station and office

buildings, warehouses, grain elevators, wharves and docks, ferry landings

and all structures used in the receipt, handling, transfer, treatment, blend-

ing, storage, and delivery of freight, including grain, coal and ore, and

in handling passengers, baggage, mail, express and other traffic, with

their machinery, fixtures and appurtenances (including those for heating

and lighting), also the cost of maintaining grounds appurtenant to such

structures. It shall include also the cost of supplies furnished work

equipment engaged principally in work chargeable to this account.

Structurks .\nd Details

(1) Baggage rooms. (15) Driveways.

(2) Breakwaters for protection of (16) Drydocks.
buildings. (17) Dwellings for employees. (See

(3) Bridge pontoons. note D.)

(4) Buildings and rooms for (18) Eating rooms.

trainmen. (19) Electric fans.

(5) Buildings on piers, including (20) Electric signs for securing

bath houses at coal piers. traffic. (See note A.)

(6) Bulkheads. (21) Electric wiring, interior. (See

(7) Caissons. note B.)

(8) Coal bins. (22) Elevators and machinery.

(9) Coal handling machinery. (23) Elevators for transferring

(10) Commissarial buildings. cargoes between ships and

(11) Crib work. cars.

(12) Cutting ice around wharves. (24) Express buildings.

( 13) Drainage and sewer systems. (25) Fences, including intertrack

04) Dredging waterways around fencing.

wharves. (26) Ferry-bridge machinery.
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(28
(29
(30
(31

(32

(33
(34
(35

(36
{Z7
(38
(39

(40
(41

(42
(43
(44
(45

(46
(47

(48
(49
(50
(51

(52

(53

(54
(55

(56
(57
(58

(59

(60

(61

Ferry bridges.

Ferry cradles.

Ferry racks.

Ferry slips.

Fire-engine houses.
Footbridges, station (not
highway crossings).
Foundations for safes.

Freight cranes.

Freight derricks.

Freight-handling machinery.
Freight houses.
Garages.
Gas-supply systems. (Set
note C to account 210.)

Grain cribs.

Grain elevators.

Grain warehouses.
Greenhouses.
Hay houses.
Heating plants. (See note C
to account 210.)

Hedges.
Hoisting engines for handling
freight.

Houses for switchmen.
Hose houses.
Ice houses.

Jetties and inclines.

Lighting plants. (See note C
to account 210.)
Mail cranes, including foun-
dation timbers placed under
the track.

Milk stands.

Office buildings.

Ore handling machinery.
Outhouses.
Pavement within ground
limits.

Platforms, including those
between tracks.

Power distribution systems.
(See note B.)
Power plants. (See note C to

account 210.)

(62) Pumping stations for trans-

ferring cargoes between
ships and cars.

(63) Reading rooms.

(64) Scale houses.

(65) Scales, track (but not tracks

thereon).

(66) Sidewalks.

(67) Stables.

(68) Stairways.

(69) Station signs (including those
at non-agency stations).

(70) Stations, freight.

(71) Stations, passenger.
ilZ) Stock pens.

(J^\ Stock yards.

(74) Storehouses for the storage
of station, office and train

supplies. (See note B to ac-
count 210.)

(75) Subways, station (not high-
way crossings).

(76) Tanks, and racks to support
them, containing chemicals
for melting snow on station

platforms and grounds.
OT) Telegraph offices.

(78) Telpher systems.

(79) Transfer-bridge machinery.
(80) Transfer bridges.

(81) Transfer houses.

(82) Transfer platforms.

(83) Trestles for handling com-
mercial coal.

(84) Waiting rooms.
(85) Warehouses.
(86) Washrooms.
(87) Watch houses, including those

at highway crossings.

(88) Water-supply systems. (See
note A to account 212.)

(89) Wharf protection.

(90) Yard office buildings.

(91) Y. M. C. A., buildings and
rooms for.

Note A.—Directly assignable expenses of operating electric and other

signs on stations, for the purpose of securing traffic, shall be charged to

account 353, "Advertising and development."

Note B.—The expense of repairing portions of electric transmission

systems within buildings shall be charged to the account appropriate for

the expense of repairing the building. The expense of repairing pipe

lines conveying gas, compressed air, steam or water, from the point

where the distribution system becomes special to the service of facilities

the maintenance of which is chargeable to a single account, shall be
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charged to the account appropriate for the expense of repairing the

faciHties supphed.

Note C.—The expense of repairing and renewing hand trucks, and of

repairing tractors and motor trucks used in freight houses and baggage

rooms, and on transfer platforms, shall be charged to account 303, "Sta-

tion service." Accounting for the replacement of tractors and motor

trucks so used shall be governed by section 7 of general instructions in

the Classification of Investment in Road and Equipment.

Note D.—The expense of repairing dwellings not used in transporta-

tion service shall be charged to account 511, "Miscellaneous non-operating

physical property." The expense of repairing dwellings provided to

preserve the operating organization shall be charged as follows

:

(1) If the employee is engaged in the maintenance of road-

way and structures or maintenance of equipment the expense

of repairs shall be charged to account 210, "Roadway and shop

structures."

(2) If engaged in the operation of a plant or facility such

as a power plant, interlocker plant, fuel or water station, the

expense of repairs shall be charged to the account appropriate for

the expense of repairing buildings of the plant in the operation

of which the employee is engaged.

(3) If the occupation of the housed employee does not indi-

cate other classification the expense of repairs shall be charged

to this account.

212. Fuel and Water Stations.

This account shall include the expense of repairing fuel and water

stations, including machinery, fixtures and appurtenances, and maintaining

grounds appurtenant to such stations, also the expense of prospecting

and testing to develop sources of water supply, except when chargeable

to the investment account in connection with sources that actually come

into use. (See Note D.)

Details of Structures and Equipment

(1) Boilers. (14) Fences.

(2) Breakwaters for protection of (15) Fire house and fixtures,

buildings. (16) Fuel houses.

(3) Buckets. (17) Fuel-oil columns.

(4) Buildings on piers. (18) Fuel-oil plants.

(5) Cisterns. (19) Fuel-oil pumps.

(6) Coal buggies. (20) Fuel-oil sumps.

(7) Coal hoists.
.

(21) Fuel-oil tanks.

(8) Coal pockets and chutes. (22) Fuel platforms.

(9) Dams. (23) Inclines.

(10) Driveways. (24) Outhouses.

(11) Dwellings for employees. (See (25) Penstocks,

note D to account 211.) (26) Pump houses.

(12) Dumping machinery. (27) Pumps.
(13) Elevating machinery. (28) Purifying plants.
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(29) Reservoirs. (39) Tanks and foundations.

(30) Saws. (40) Tipple cars.

(31) Scales. (41) Track tanks.

(32) Settling basins. (42) Tubs.

(33) Sheds. (43) Water cranes.

(34) Sidewalks. (44) Water pipe-lines. (See note

(35) Stand pipes. B.)

(36) Stationary engines. (45) Water-treating plants.

(37) Steam pipes. (46) Weighing apparatus.

(38) Storage stations for fuel for (47) Wells.

internal combustion engines (48) Windmills,

of motor-driven equipment. (49) Woodracks.

Note A.—When the expense of repairing buildings served by a fuel

or water station is chargeable to more than one primary account, or

when the station supplies motive power and other facilities, the expense

of repairing such station shall be charged to this account. When the

expense of repairing buildings served is chargeable to one primary ac-

count the expense of repairing such station shall be included in the

same account as the expense of repairing the buildings served.

Note B.—The expense of repairing water pipes serving facilities,

the repairs to which are chargeable to more than one primary account,

shall be charged to this account. The expense of repairing water pipes

from the point where they become special to the service of facilities, the

repairs to which are chargeable to one primary account, shall be charged

to the account appropriate for the expense of repairing the facility or

facilities served. The expense of repairing water pipe lines for convey-

ing water solely for cleaning and preparing cars for service shall be

charged to account 210, "Roadway and shop structures."

Note C.—The expense of renewing rails and "other track material"

in tracks on inclines, trestles and other elevated structures appurtenant

to fuel and water stations shall be charged to the primary accounts ap-

propriate for the expense of repairing tracks.

Note D.—The expense of testing water from developed sources of

supply to determine fitness for current use shall be charged to account

305, "Yard service," or 308, "Train service," as may be appropriate.

213. Telegraph, Telephone and Signal Systems.

This account shall include the expense of repairing telegraph and

telephone outside plant and terminal equipment, including interior wiring,

and of keeping the wire lines clear of obstructions, such as pruning trees.

It shall include also the expense of repairing signals and interlockers

governing the movement of locomotives and trains, including repairs of

towers and other interlocker buildings.

Telegraph and Telephone Plant and Equipment

(1) Aerial attachments. (3) Booths, telephone, portable.

(2) Batteries. (See note B.)
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(4) Braces. (20

(5) Brackets. (21

(6) Cable boxes and appurtc- (22
nances.

(7) Cables and wires. (23

(8) Conduits and appurtenances. (24

(9) Connecting wires.

(10) Cross-arms. (25

(11) Current-controlling instru-
ments. (26

(12) Electric generators and mo- (27

tors.

(13) Electric meters. (28

(14) Engines, stationary.

(15) Fuses and mechanical protec- (29

tors. (30

(16) Guy stubs. (31

( 17) Guy wires. (32

(18) Insulators. (33

(19) Poles.

Details of Signals and

(34) Air compressors.

(35) Alarm systems, fire and burg-
lar.

(36) Batteries,

(27) Boilers.

(38) Call bell systems along track

for calling in flagmen.

(39) Call boxes, electric.

(40) Distant signals.

(41) Dynamos.
(42) Engines, stationary.

(43) Furniture, repairs and re-

newal of.

(44) Gates at crossings of other
railways.

(45) Home signals.

(46) Interlocker buildings.

(47) Interlocker machinery.
(48) Interlocker mechanism.
(49) Levers.

(50) Power distribution lines. (See

(51

(52

(53

(54

(55

(56
(57

(58

(59

(60

(61

(62

(63

(64

(66

(67

(68

Radio equipment.
Rectifiers.

Repainting numbers and signs

on poles.

Rheostats.
Sending and receiving in-

struments.
Submarine cables and connec-
tions.

Switchboards.
Tables, telegraph, portable.

(See note B.)
Telephones on locomotives
and cars.

Telephone pole boxes.
Testing outfits.

Towers.
Transformers.
Underground cables and con-
nections.

Interlockers

Rail bonds.
Relays.

Semaphores.
Signal and switch levers.

Signal arms.
Signal blades.

Signal bridges.

Signal buildings.

Signal lamp brackets and con-
nections.

Signal lamps.

Signal machinery.
Si-^^al poles and foundations.

S'^-nal pulleys and founda-
tions

Special appliances.

Station signals.

Train control mechanism,
other than on equinment.
Train-order signals.

Wiring.Note B to account 214.)

Note A.—The expense of repairing condiiits and pole lines for car-

rying telegraph, telephone and signal wires, and electric transmission

wires, shall be charged to the account indicated by the principal use.

Note B.—The expense of repairing outside booths or buildings for

protecting telephone instruments shall be charged to this account. When
telegraph tables and telephone booths are constructed as a part of a

building, the expense of repairing them shall be charged to the account

chargeable with the expense of repairing the building.

Note C.—The expense of repairing track material such as switches,

special track fastenings, split rails, derails, derail stands, and frogs, used

in connection with interlockers, shall be charged to account 205, "Other

track material."
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214. Electric Transmission Systems.

This account shall include the expense of repairing systems for con-

veying high or low tension electric current, for use in operations, including

poles and fixtures, conduits, and all accessories of the transmission or

distribution system ; also the expense of repairing power tubes or con-

duits for the inclosure of underground contacts of electric railways.

Details of Systems

(1) Brackets and other pole fix- (19) Pulleys.

tures. (20) Rail bond plugs.

(2) Braces and other supports for (21) Rail bonds.

poles. (22) Rail insulating devices.

(3) Concrete work. (23) Sewer connections.

(4) Conduits. (24) Sewer traps.

(5) Contact rail and appliances, (25) Sheaves,
including braces, supports (26) Slot rails,

and insulating devices. {21^ Span wires.

(6) Cross-arms. (28) Switchboards (not at power
(7) Cut-outs (not at power houses houses or sub-stations).

or sub-stations). (29) Systems to indicate fluctua-

(8) Drain pipes. tions in the consumption of

(9) Feed wires. power.

(10) Guard wires. (30) Third rail.

(11) Guy stubs. (31) Third-rail insulation and pro-

(12) Guy wires. tection.

(13) Insulator pins. {2i2') Third-rail supports.

(14) Insulators and connections. {2)^) Transformers (not at power
(15) Manhole covers. houses or sub-stations).

(16) Manhole frames. (34) Towers.
(17) Overhead trolley wires. (35) Wire.

(18) Poles. (36) Yokes.

Note A.—The expense of repairing and replacing track material,

such as insulated rail splices, used in connection with electric transmission

systems, shall be charged to accounts 205, "Other track material," and

202, "Roadway maintenance."

Note B.—The expense of repairing portions of electric transmission

systems within buildings shall be charged to the account appropriate for

the expense of repairing the building. The expense of repairing trans-

mission systems used exclusively for operating signals and interlockers

shall be charged to account 213, "Telegraph, telephone and signal sys-

tems."

Note C.—The expense of repairing conduits and pole lines for car-

rying telegraph, telephone and signal wires, and electric transmission

wires shall be charged to the account indicated by the principal use.

215. Miscellaneous Structures.

This account shall include the expense of repairing permanent struc-

tures, with their fixtures and appurtenances, not provided for elsewhere,

such as hospitals, hotels, buildings and machinery on experimental farms,

etc. (See note B to account 353, "Advertising and development.") It
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shall include also the expense of maintaining the grounds appurtenant

to such facilities.

216. Machines and Tools.

This account shall include the_ expense of repairing and of renewing

tools used in the maintenance of roadway and structures; also of repair-

ing roadway machines and machinery in roadway shops, including special

foundations therefor.

Machines and Tools

(1)
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(104) Timber trucks. (86) Reclamation machinery and
(105) Thermometers for laying apparatus in roadway shops,

rail. (See item 60 in account 252.)

(106) Tongs. (87) Rock crushers.

(107) Tool boxes. (88) Rope.

(108) Torches. .(89) Saws, crosscut.

(109) Track gauges. (90) Saws, hand,

(110) Track levels. (91) Scythes.

(111) Trucks, hand. (92) Shovels.

(112) Velocipedes. (93) Sickles.

(113) Vises. (94) Sledges.

(114) Water kegs. (95) Snow-plows or Rangers.

(115) Wedges for rerailing equip- (See Notes B and E.)

ment. (96) Spades.

(116) Weed spuds. (97) Spike mauls.

(117) Wheelbarrows. (98) Spike pullers.

(118) Whetstones. (99) Spot boards.

(119) Wood mallets. (100) Squares.

(120) Wrecking frogs. (101) Steam rollers.

(121) Wrenches, monkey. (102) Straightening machines.

(122) Wrenches, track. (103) Tape lines.

Note A.—When small tools, the cost of which has been charged to

this account, are used in construction work, appropriate charges for their

use shall be included in the cost of the work and credited to this account.

Note B.—The expense of repairing roadway machines, such as pile

drivers, log loaders, hoisting engines, ditching or excavating machines,

snow-plows and concrete mixers, when constructed for movement in

trains on their own wheels, or when mounted on cars permanently as-

signed to such machines, shall be charged to account 257, "Work equip-

ment repairs."

Note C.—The expense of repairing machines in power plants and

equipment shops shall be charged to account 252, "Equipment-shop and

power-plant machinery."

Note D.—The expense of repairing portions of electric transmission

systems within buildings shall be charged to the account appropriate for

the expense of repairing the building. The expense of repairing pipe Hues

conveying gas, compressed air, steam or water from the point where the

distribution system becomes special to the service of facilities the main-

tenance of which is chargeable to a single account, shall be charged to

the account appropriate for the expense of repairing the facilities supplied.

Note E.—The expense of attaching to and removing from equipment

special appliances, such as snow-plows and fiangers, pilot slats, etc., by

employees of the equipment department shall be charged to the appropriate

equipment repair account.

217. Public Improvements.

This account shall include the portion borne by the carrier of the

expense of repairing public improvements, whether done by public au-

thority or by the carrier's employees under governmental requirement.
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It shall include also the carrier's propurlion of the cost of pui)l!c improve

ments when such cost is less than the minimum prescribed for clnirgc^

lo the investment accounts.

Note A.—By public improvements is meant improvements for public

benefit of a character not peculiarly necessitated b}' the presence of rail-

road construction in the benefited area, such as curbing, grading, guttering

and paving of streets; drainage, sewer, irrigation and water systems;

flood protection, parks, sidewalks, school houses, etc. Construction of

highway crossings, either over, under or at grade (except paving thereon),

including approaches, signals and signs appurtenant thereto; elevations

or reductions in grade, and other changes in railroad construction, even

though made for public benefit and by public requirement, shall not be

regarded as public improvements.

Note B.—The expense of repairing paving within the grounds of

buildings or other structures shall be included in the accounts provided

for repairs of the structures.

Note C.—Assessments for the expense of maintaining public improve-

ments included in the general tax levy for a regular taxing district shall

be included in the appropriate tax account in Income.

Note D.—Incidental expenses in the restoration by employees, of

public improvements disturbed in connection with maintenance work
shall be charged to the account appropriate for the expense of the main-

tenance work.

218. Insurance.

This account shall include premiums, except re-insurance premiums,

for insurance against losses of whatever character when such losses are

chargeable to accounts in general account I, "Roadway and structures de-

partment," including premiums on fidelity bonds of employees and

premiums for insurance against loss of services of such employees. It

shall include also the cost of physical examination of emploj'ees of the

roadway and structures department and fees for inspection and report as

to condition of property, for insurance purposes. Insurance recoverable

shall be credited to this account. (See section 9 of special instructions.)

Note A.—Premiums for insurance on material stocks shall be charged

to account 405, "Purchasing and stores."

Note B.—Payments under laws governing workmen's compensation

insurance shall be charged to account 451, "Injuries to persons."

219. Stationery and Printing.

This account shall include the cost of stationery and printing used by

the roadway and structures department. (See section 24 of special in-

structions and illustrative list of items in account 317, "Stationery and
printing.")

Note.-—^The cost of city directories, dictionaries, periodicals, tech-

nical and other reference books, etc., and of repairing and renewing

office equipment, such as typewriters, calculating machines, copying presses,
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etc., shall be charged tu the account appropriate for the cost of supplies

consumed in conducting activities of the office in which used.

220. Other Expenses.

This account shall include all expenses of the roadway and structures

department not provided for elsewhere.

Items of Expense

(1) Gratuities paid for reporting defective track, bridges, etc.

(2) Pay and expenses of employees attending conferences with
officers in connection with wage adjustments.

(3) Clothing, food, and lodging for employees during strike periods,
includihg cost of cots, bunks, kitchen utensils, and other equipment of a
temporary character. (See section 7 of special instructions.)

(4) Payments to employees for time absent on account of sickness,

not compensation for personal injuries, when the regular pay of the
employee is chargeable ordinarily to more than one primary account.
When such regular pay is chargeable to a single primary account allow-
ances during sick leave shall be charged to the same account.

(5) Payments to suspended employees covering period of sus-

pension.

(6) Gratuities paid for reporting and extinguishing of fires and
donations to fire departments.

(7) Bonus payments. (See section 8 of special instructions.)

(8) Service value of land retired from transportation use.

221. Work Train Service.

This account shall include the pay and expenses of enginemert, train-

men, and other employees engaged in work-train service for the exclusive

benefit of the roadway and structures department, including the pay of

crews held in readiness or dead-heading for such service and the cost

of fuel and other supplies consumed.

Note A.—No charge shall be made to this account for repairs, rent,

or return upon the investment in equipment used in work-train service.

Note B.—The expense of work-train service in connection with construc-

tion work shall be accounted for as provided in section 4 of general

instructions in the Classification of Investment in Read and Equipment.

Where work-train service involves work chargeable both to operating

expenses and the investment accounts an equitable apportionment of such

expense shall be made between the accounts affected.

Note C.—The expense of operating official, inspection, pay, and other

work-trains for the benefit of departments other than roadway and struc-

tures shall be included in the appropriate primary accounts in general

account III, "Transportation department."

222. Joint Facilities—Dr.

(See section 6 of special instructions.)

223. Joint Facilities—Cr.

(See section 6 of special instructions.)
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II. EQUIPMENT DEPARTMENT

The primary accounts in this general account are designed to show
the expense of maintaining (see section 2a of special instructions) and

preparing for service all equipment used, and the expense of maintaining

fixed property classified as equipment-shop and power-plant machinery.

Note A.—See section 2 of general instructions in the Classification

of Income, Profit and Loss and General Balance Sheet Accounts regarding

repairs of leased equipment.

Note B.—Losses incident to damage to or destruction of equipment

of others in the service of the carrier shall be charged to the account ap-

propriate for the expense of repairing owned equipment of like type.

251. Supervision,

This account shall include the pay, office and other expense of all

officers whose duties relate solely, and of division officers whose duties

relate chiefly, to maintenance of equipment, also the pay and expenses

of their clerks and attendants in offices and on business cars.

It shall include also

:

(a) Expenses in connection with adjustment of wages and working

conditions of employees, such as expense of joint committees, cost of

stenographic reports of proceedings of conferences, cost of publicity

notices, fees paid arbitrators, etc. (See section 7 of special instructions.)

(b) Expense of physical examination of employees or prospective

employees, including repairs and renewals of apparatus used in such ex-

aminations.

(c) Payments to employment agencies and others and cost of adver-

tising in recruiting employees.

(d) Pay and expense of employees attending investigations concern-

ing the cause of accidents.

Officers and Employees

Chief air brake inspector.

Chief car inspector.

Chief chemist.

Chief clerk.

Cooks.
Draftsmen.
Electrical engineer.

Engineer of tests.

General boiler inspector.

General equipment inspector.

General foremen.
Janitors.

Master car builder.

Master mechanic.

Mechanical engineer.

Mechanical superintendent.
Messengers.
Motive power clerks.

Payroll clerks.

Porters.

Shop clerks.

Stenographers.
Superintendent of car department.
Superintendent of electrical power.
Superinteadent of motive power.
Supervisor of car department.
Time keeper.
Vice-President.

Also assistants who assist and act for the officers listed above.
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Items of Expense

(1) Addressographs.
(2) Atlases and maps.

Barometers.
Books, technical.

Calculating machines.
Copying presses.

Cyclostyles.

Dictionaries.

Drafting instruments.
Duplicators.

(11) Engineering supplies.

(12) Express service.

Fees, dues and assessments in

associations.

Furniture, repairs and re-

newal of.

Heating.
(16) Lighting.

(17) Mimeographs.

(3)
(4)

(5)
(6)

(7

(8

(9)
(10)

(13)

(14)

(15)

(18) Notarial fees.

(19) Office equipment, such as add-
ing machines, dictaphones,
typewriters, etc., repairs and
renewal of.

(20) Periodicals and newspapers.
(21) Phonographs.
(22) Power. (See section 19 of

special instructions.)

(23) Supplies for business cars.

(24) Telegraph service, commer-
cial.

(25) Telephone service, commer-
cial.

(26) Traveling expenses.

(27) Waste baskets.

(28) Water and ice.

(29) Water containers.

(30) Wringers.

Note A.—When officers and employees designated above are tem-

porarily assigned exclusively to construction or other work not chargeable

to the equipment department accounts, their pay and expenses while thus

employed shall be charged to the specific work on which engaged. Such

charges shall be based on actual time consumed and not on arbitrary ap-

portionments. No charge shall be made for merely incidental service, but

traveling expenses incurred solely on account of such work shall be in-

cluded in the cost thereof.

Note B.—No part of the pay or expenses of officers and employees

designated in this account shall be charged to other primary accounts in

general account II, "Equipment department."

Note C.—The cost of stationery for equipment department offices

shall be charged to account 263, "Stationery and printing."

Note D.—The wages of gang foremen whose duties involve respon-

sibility for work of only a single gang shall be apportioned among the

primary accounts chargeable with the wages of the gang in the ratio

of direct charges for labor performed by the gang.

Note E.^—The pay, office and other expenses of division officers having

supervision over work chargeable to more than one general account shall

be charged to the supervision account in the general account indicated

by the principal duties performed. Unassignable expenses, such as for

heating, lighting, cleaning and power for offices or buildings used jointly

by division officers or employees whose pay is chargeable to different

accounts, shall be charged to the account indicated by the principal benefit

derived.

252. Equipment-Shop ahd Powder-Plant Machinery,

This account shall include the expense of repairing machinery and

other apparatus in shops, enginehouses and material storehouses used

principally in the care, preparation and repair of equipment; in gas plants;
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and in power plants (see Note A), including substations, furnishing

power for heating and lighting and for the operation of trains, cars,

stations, shops, signals, interlockers, and for general purposes; also the

expense of repairing foundations special to particular machines or ap-

paratus.

List of Machinery and Parts

(1)
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Note A.—When the expense of repairing buildings, except roadway

and shop buildings, served by a power plant is chargeable to one primary

account, the expense of repairing machinery and buildings of such plant

shall be charged to the same account as the repairs of the buildings served.

Note B.—The expense of repairing boilers in shops and enginehouses

used for heating purposes only shall be charged to the account appropriate

for the expense of repairing the building. (See Note C to account 210,

"Roadway and shop structures.")

Note C.—The expense of repairing foundations, other than those

special to particular machines, shall be charged to the account appropriate

for the expense of repairs of the building.

Note D.—The expense of repairs and renewal of hand tools used

in repairing equipment shall be charged to the appropriate accounts for

repairs of equipment. The expense of repairs and renewal of hand tools

used in the care and preparation of equipment shall be charged to ac-

count 260, "Preparing motive power," or 261, "Preparing cars," as may

be appropriate. If not directly assignable to other accounts such expense

shall be charged to account 259, "Shop expenses."

Note E.—The expense of repairing machinery in roadway shops

shall be charged to account 216, "Machines and tools."

Note F.—The expense of inspecting and renewing battery parts

including battery boxes and battery plates shall be charged to this ac-

count, but the cost of battery supplies such as acids, water, etc., shall

be included in the account appropriate for the expense of operating the

facility supplied.

Note G.—The expense of repairing portions of electric transmission

systems within buildings shall be charged to the account appropriate for

the expense of repairing the building. The expense of repairing pipe

lines conveying gas, compressed air, steam or water from the point where

the distribution system becomes special to the service of facilities the

maintenance of which is chargeable to a single account, shall be charged

to the account appropriate for the expense of repairing the facilities

supplied.

253. Locomotive Repairs.

This account shall include the expense of repairing locomotives,

tenders, and appurtenances, and the cost of hand tools used in repair

work; the pay and expenses of caretakers of locomotives without steam

moved to shops for repairs ; and the expense of knocking down locomotives

for movement to shops, of setting them up and running light for testing

after repairs. It shall include also the expense of preparing locomotives

for temporary withdrawal from service and of refitting them for service.

List of Appurtances

(1) Air-brake equipment and (3) Awnings.
hose. (4) Brake fixtures.

(2) Arm rests. (5) Cab lamps.
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(6) Clocks. (15) Seat boxes.
(7) Coal boards. (16) Speed recorders.

(8) Fire-extinguishing apparatus. (17) Steam-gauge lamps.

(9) Flange oilers. (18) Steam-heat equipment and
(10) Generators. hose.

(11) Gongs. (19) Storm doors.

(12) Head lamps. (20) Tool boxes.

(13) Packing (except for lubri- (21) Train control mechanism,
eating). (22) Train-signal equipment and

(14) Sanding equipment. hose.

Note A.—The expense of repairing locomotives of others damaged
while in transit as freight shall be charged to account 452, "Damage to

shipments." The expense of repairing locomotives in the service of others

damaged by collision, wreck, or other cause, on joint tracks or at cross-

ings shall be charged to account 453, "Other damages."

Note B.—No charge shall be made to this account for the expense of

running locomotives to shops for repairs. Such movements shall be re-

garded as train service and the expense accounted for accordingly.

Note C.—The expense of repairing locomotives engaged in work
chargeable to the investment accounts shall be included in the cost of

the work. (See Note B to account 221, "Work-train service.")

Note D.—The expense of painting front ends of locomotives in con-

nection with repairs shall be charged to this account, but such expense

incurred in caring for locomotives currently, shall be charged to account

260, "Preparing motive power."

Note E.—The term additions and betterments shall include such items

as superheaters, electric headlights, mechanical stokers, automatic bell

ringers, appurtenances necessary to change from coal to oil burners, or

vice versa, and metal gates for chain gates on tenders, etc. To the ex-

tent that parts are replaced with parts of different type but serving the

same purpose, the difference between the cost of parts installed and the

cost at current prices of new parts of the kind retired shall be charged

or credited, as may be appropriate, to account 51, "Steam locomotives."

(See section 23 of special instructions.)

254. Freight Car Repairs.

This account shall include the expense of repairing freight cars and
appurtenances, including the motor feature of motor cars engaged in

freight service, and the cost of hand tools used in repairs. It shall include

also the net loss sustained on account of the destruction of freight cars of

others in the carrier's transportation service; payments for joint car

inspection, amounts paid others for repairing, light-weighing and re-

stenciling freight cars, including allowances for detention; the expense

of removing and replacing journal bearings or other parts of freight cars

in storage; and directly assignable expense (see Note C) of shifting or

transferring ladings to make lar repairs. To this account shall be credited

amounts receivable from others for repairing, light-weighing and resten-
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ciling freight cars, including allowances for detention, and for shifting

or transferring ladings to make car repairs.

Types of Freight Cars

(1) Automobile. (15) Hay.

(2) Ballast. (16) Lime.

(3) Box. (17) Logging.

(4) Cabin. (18) Motor, freight.

(5) Caboose. (19) Ore.

(6) Charcoal. (20) Platform.

(7) Coal. (21) Poultry.

(8) Coke. (22) Produce.

(9) Dump. (23) Rack.

(10) Flat. (24) Refrigerator.

(11) Fruit. (25) Stock.

(12) Furniture. (26) Tank.
(13) Gondola. (27) Ventilator.

(14) Gun truck. (28) Water.

APPURTENArCES OF FREIGHT CaRS

(29) Air-brake equipment, includ- (31) Motors,
ing hose. (32) Seats.

(30) Racks, substantially con- (33 "i Speed recorders.

structed, to be removed and (34) Train-signal equipment, in-

stored between periodical eluding hose,

uses. (35) Water containers.

Note A.—The expense of repairing freight cars of others damaged

while in transit as freight, shall be charged to account 452, "Damage to

shipments." The expense of repairing freight cars in the service of

others damaged by collision, wreck or other cause, on joint tracks or at

crossings shall be charged to account 453, "Other damages."

Note B.—No charge shall be made to this account for the expense of

moving freight cars to shops for repairs. Such movements shall be re-

garded as train service and the expense accounted for accordingly.

Note C.—No charge shall be made to this account for the expense

of shifting or transferring the lading of freight cars by employees whose

pay is regularly charged to other accounts.

255. Passenger Car Repairs.

This account shall include the expense of repairing passenger-train

cars and appurtenances, including the motor feature of motor cars en-

gaged in passenger service, and the cost of hand tools used in repairs.

It shall include also the net loss sustained on account of the destruction

of passenger-train cars of others in the carrier's transportation service

;

payments for joint car inspection, and amounts paid others for repair-

ing passenger-train cars. To this account shall be credited amounts re-

ceivable from others for repairing passenger-train cars.

Types of Passenger Cars

(1) Baggage. (3) Cafe.

(2) Buffet. (4) Chair.



Revision of CI



1132 Revision of Classification of Accounts

List of Appurtenances

(13
(14
(IS

(16
(17
(18
(19
(20
(21

(22
(23

(24
(25

(26
(27
(28
(29
(30

(31

(32
(33

Anchors. (34
Anchor cables. (35
Barometers. (36
Binnacle lamps. (37
Blocks and tackle.

Boats and rafts. (38
Capstans and capstan bars. (39
Chronometers. (40
Clocks. (41
Compasses. (42
Counters. (43
Fire buckets. (44
Fire extinguishers. (45
Floor coverings. (46
Furniture. (47
Gang planks. (48
Heating equipment. (49
Hoisting equipment. , (50
Kitchen fixtures. (51
Life preservers. (52
Lighting equipment. (S3

Logs and log lines.

Machinery and foundations.
Masts.
Pianos and other musical ii

struments.
Pumps.
Racks.
Radio equipment.
Railings.

Rigging.
Safes.

Sails.

Scales.

Seats.

Steam distribution systems.
Steering equipment.
Telescopes.
Ticket cases.

Tool boxes.
Tracks on car floats.

Ventilating equipment.

Note.—When compensation ' for the use of floating equipment in-

cludes rent and maintenance, but not operation, it shall be charged to

income account , "Rent for other equipment." Compensation cov-
ering rent, maintenance, and operation shall be charged to account 312,

"Water transfer service," or 313, "Line vessel service," as may be ap-

propriate.

257. Work Equipment Repairs.

This account shall include the expense of repairing rail and floating

work equipment, including appurtenances, and the cost of hand tools used
in repairs; the expense of fitting up commercial cars for work service

in connection with maintenance and operation and of refitting them for

commercial service. (See Note B.) It shall include also the expense of

removing and replacing journal bearings or other parts of work equip-

ment in storage.

The expense of repairing all equipment permanently assigned to work
service, and machines and tools when designed for movement in trains on
their own wheels, or when mounted on cars permanently assigned to such

machines, shall be charged to this account.

Types of Rail Work Equipment

(1) Ballast cars.

(2) Ballast-unloader cars.

(3) Boarding cars.

(4) Business cars.

(5) Cinder cars.

(6) Commissary cars.

(7) Concrete mixers (mounted).
(8) Derrick cars.

(9) Dirt spreaders (mounted).
(10) Ditching cars.

(11) Dump cars.

(12) Dynamometer cars.

(13) Flat cars.

(14) Grass cutters.

(15) Hoists (mounted).
(16) Inspection cars (other than

roadway machines.)
(17) Instruction cars.

(18) Locomotives.
(19) Locomotive tanks used as

water cars.

(20) Outfit cars.
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(21) Painters' cars. (29) Sprinkling cars.
'"'^) Pay cars. (30) Steam shovels (mounted).

(23) Pile drivers (mounted). (31) Supply cars.

(24) Poling cars. (32) Track layers (mounted).
(25) Rail benders (mounted). (33) Tool and block cars.

(26) Rail saws (mounted). (34) Water cars.

{llS Scale-test cars. (35) Weed burners (mounted)
(28) Snow removing cars. (36) Wrecking cars.

K2>1

(38
(39
(40
(41

(42
(43

(44
(45

(46
(47

(48
(49
(50
(51

Types of Floating Work

Equipment and Appurtenances

Anchors. (52) Kitchen fixtures.

Anchor cables. (53) Life preservers.
Barometers. (54) Lighting equipment.
Blocks and tackle. (55) Machinery and foundations.
Capstans and capstan bars. {S^^ Masts
Compasses.

^^7^ Motor boats, non-revenue.
^e''"'^^"-

(58) Pile drivers.

Fh-^ buckets ^^^^ Power distribution systems.

Fire exUnVuishers. J^)
^""^Ps-

Floor coverings. ^1) Ri^-mg.

Furniture. (^2) Sails.

Gang planks. (^^^ Seats.

Heating equipment. (64) Steering equipment.

Hoisting equipment. (65) Tool boxes.

Note A.—The expense of repairing work equipment used on con-

struction work shall be included in the cost of the work. (See section 4c

of general instructions in the Classification of Investment in Road and

Equipment.)

Note B.—No charge shall be made to this account for the expense

of repairing commercial equipment temporarily assigned to work service.

Note C.—The expense of repairing roadway machines such as pile

drivers, log loaders, hoisting engines, ditching and excavating machines,

snow-plows, concrete mixers, etc., when not constructed for movement

in trains on their own wheels, or when not mounted on cars permanently

assigned to such machines, shall be charged to account 216, "Machines

and tools."

Note D.—When compensation for use of work equipment includes

rent and maintenance, but not operation, it shall be charged to income

account , "Rent for other equipment," or to the cost of the work

on which used, as may be appropriate. (See section 4c of general in-

structions in the Classification of Investment in Road and Equipment.)

Compensation covering rent, maintenance and operation shall be in-

cluded in the cost of the work in connection with which the equipment

is used.

258. Miscellaneous Equipment Repairs.

This account shall include the expense of repairing miscellaneous

equipment such as automobiles, wagons, trucks, and other highway ve-

hicles, harness; also motor cars not provided for elsewhere.
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Note.—The cost of automobile tires, gasoline, lubricants and other

supplies shall be charged to the account appropriate for expenses of the

employee using the vehicle.

259. Shop Expenses.

This account shall include the pay and expenses of department fore-

men and other supervising or directing employees not assignable directly

to specific accounts, and the pay and expenses of their clerks and attend-

ants at shops, repair tracks, and other places (except in enginehouses)

where equipment repair work is done. It shall include also the expense

of heating and lighting; fuel for forges and other shop work; supplies

and hand tools not directly assignable to other accounts ; test room and

laboratory supplies; lubricants for machinery and tools; water, and other

supplies and unassignable expenses incident to shop work.

To this account shall be credited amounts charged to the investment

accounts representing proportions of shop expenses incident to con-

struction work.

Employees

Blacksmith shop foremen. Foundry foremen.

Boiler shop foremen. Gatekeepers.
Car repair shop foremen. Laborers.
Chauffeurs. Machine shop foremen.
Ceaners.

Oilers.
Clerks. d ^ u r

Coal Passers. ^f"*
shop foremen.

Department foremen. Sheet metal shop foremen.

Electrical department foremen. Stationary engmeers.

Electricians. Stationary firemen.

Erecting shop foremen. Sweepers.

Items of Expense

(1) Pay of employees attending fires or fire drills.

(2) Pay of employees making, repairing, or having charge of small

shop tools.

(3) Power. (See section 19 of special instructions.)

(4) Furniture, repairs and renewals of, when not directly assignable

to other accounts.

Note A.—The pay of employees and the cost of tools, material, and

supplies directly assignable to work chargeable to a single primary ac-

count shall not be charged to this account.

Note B.—All expenses, including wages, fuel, and supplies, of operat-

ing switching locomotives at shops shall be included in the appropriate

primary accounts in general account III, "Transportation department."

260. Preparing Motive Power.

This account shall include the pay of enginehouse foremen, clerks,

and other employees, their office and other expenses, and the cost of

supplies used in caring for and preparing motive power for service.
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Items of Expense

(1

(2

(3

(4
(5

(6

(7

(8

(9

(10

(11

(12
(13

(14
(15

(16

(17
(18
(19
(20

(21

(22

(23

(24
(25

Boiled oil.

Calling enginemen. ( See
Note C.)

Checking tools.

Cleaning air-brake equipment.
Cleaning and blowing flues.

Cleaning and filling head-
lights.

Cleaning ash and cinder pits.

Cleaning fire boxes.
Cleaning floors, pits, and
windows in enginehouses.
Cleaning smoke stacks and
front ends of locomotives.
Compounds for cleaning and
polishing.

Dumping ashes and cinders.

Filling locomotive tanks by
enginehouse employees.
Filling lubricators.

Furniture, repairs and re-

newal of.

Heating enginehouses and of-

fices.

Hose.
Lampblack.
Lanterns.
Lighting enginehouses and
offices.

Lights on transfer tables and
turntables.

Loading ashes and cinders
into cars.

Lubricants, other than for

motive power.
Lye.
Moving motive power around
engine yards, coupling to

trains, and testing air, by en-

ginehouse emploj-ees.

(26) Operating turntables and
transfertables.

(27) Packing driving and truck
boxes.

(28) Paint.

(29) Painting front ends of loco-

tives.

(30) Placing oil, waste, and other
supplies on motive power.

(31) Power. (See Note _B and
section 19 of special instruc-

tions.)

(32) Preparing and keeping fires.

{32) Removing snow and ice from
turntables, engine yard tracks

and grounds, by engine-
house emploj'ees.

(34) Repairs and renewal of of-

fice equipment, such as add-
ing machines, dictaphones,
tvpewriters, etc.

(35) Shovels.

(36) Telegraph service, commer-
cial.

(37) Telephone service, commer-
cial.

(38) Tending and watching loco-

motives under steam. _
(39) Tools, hand, repairs and re-

newal of.

(40) Tools, packing.

(41) Washing boilers.

(42) Waste.

(43) Water, other than for loco-

motive tanks.

(44) Wheelbarrows.

(45) Wiping and cleaning motive
power.

Note A.—The pay of mechanics and helpers engaged in equipment

repair work in enginehouses shall be charged to the appropriate accounts

for equipment repairs, but no part of the pay of employees engaged in

the supervision, heating, lighting, general cleaning or care of engine-

houses shall be charged to account 259, "Shop expenses."

Note B.—When repairs to equipment are made in enginehouses, no

part of the cost of power used therein shall be charged to account 259,

"Shop expenses."

Note C.—When crew callers are included in the organization of the

transportation department their pay shall be charged to account 305,

"Yard service."
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Note D.—The cost of fuel and supplies used in firing up locomotives

in enginehouses shall be charged to account 306, "Fuel for yard motive

power," or 309, "Fuel for train motive power," as may be appropriate.

The cost of water, lubricants, and other supplies for motive power shall

be charged to account 305, "Yard service," or 308, "Train service," as

may be appropriate.

Note E.—The expense of preparing self-propelled cars, including the

motor equipment, shall be charged to account 261, "Preparing cars."

261. Preparing Cars.

This account shall include the pay of foremen, clerks, cleaners,

laborers and other employees engaged in caring for and preparing cars

for service, their office and other expenses, and the cost of supplies used. .

Items of Expense

(1) Advertisements on cars, re-

moving.
(2) Air-testing cars, operation of.

(3) Alterations in cars, tempor-
ary, for special ladings, labor.

(See Note B.)

(4) Axes.
(5) Bedding stock cars, labor.

(6) Belting.

(7) Boarding, slatting and floor-

ing cars for special ladings,
labor. (See Note B.)

(8) Boxes, portable.

(9) Brooms.
(10) Brushes.

(11) Buckets.
(12) Candles.

(13) Carbide for acetylene gas.

(14) Carbons for electric lights.

(15) Chemicals.
(16) Chimneys for lamps.
(17) Chisels.

(18) Cleaning compounds.
(19) Cleaning interior and ex-

terior of cars. (See Note
E.)

(20) Cold chisels.

(21) Connections between steam
heating lines and cars.

(22) Coupling and uncoupling
steam and air hose when di-

rectly assignable.

(23) Crowbars.
(24) Disinfectants.

(25) Disinfecting cars.

(26) Disinfecting machines, re-

pairs and renewal of.

(27) Drums, gas, gasoline and oil.

(28) Electricity produced. (See
section 19 of special instruc-

tions.)

(29) Electricity purchased.

(30) Files.

(31) Flags.

(32) Fuel._ (See Note C.)

(33) Furniture, repairs and re-

newal of.

(34) Gas. (See section 19 of spe-
cial instructions.)

(35) Gas mantles.

(36) Gasoline. (Except fuel foi

motive power.)
(37) Globes. (See Note C.)

(38) Globes for lanterns.

(39) Grease.

(40) Handsaws.
(41) Hatchets.

(42) Heating passenger-train cars
at stations and in yards.

(See section 19 of special in-

structions.)

(43) Hose. (Not part of car
equipment.)

(44) Hose and connections, gas.

(45) Hose and fixtures, water.

(46) Hose reels.

(47) Ice and water, placing in

coolers. (See Note C.)

(48) Ice tools.

(49) Incandescent lamp bulbs.

(50) Jacks.

(51) Jackscrews.
(52) Ladders.
(53) Lamp carbons.

(54) Lamps, cleaning and filling.

(55) Lanterns and parts.

^56) Lanterns and signal lamps,
cleaning, trimming and fill-

ing.

(57) Laundering.
(58) Lighting.

(59) Matches.



Revision of Classification of Accounts 1137

(60) Oil cans.

(61) Oiling and repacking car

journal boxes and airbrake

equipment. (See notes C
and D.)

(62) Packing hooks.

(63) Packing spoons.

(64) Padlocks.

(65) Payments to others for care

of equipment.

(66) Picks, coal.

(67) Pinch bars.

(68) Plugging bars.

(69) Pokers.
(70) Polishing compounds.
(71) Power. (See section 19 of

special instructions.)

(72) Sawdust.
(73) Saws.
(74) Scoops.

(75) Shades, lamp.

(76) Shovels.

(77) Signal lights.

(78) Sledges.

(79) Slice bars.

(80) Soap.

(81) Sponges.
(82) Stepladders.

(83) Stove fixtures.

(84) Stoves.

(85) Syphons.
(86) Tools, hand, repairs and

newal of.

(87) Tool boxes, portable.

(88) Toilet paper.

(89) Torches.

(90) Towels.
(91) Waste.
(92) Water.
(93) Water coolers.

(94) Wicks.
(95) Wrenches.

Note A.—Unrecoverable expenses incident to operation of sleeping

cars by others shall be included in this account or other appropriate

primary accounts. Such expenses as are recoverable shall be credited to

the account originally charged.

Note B.—No part of the regular pay of employees of roadway and

structures, or transportation departments engaged incidentally in cleaning,

bedding, slatting or otherwise preparing cars for service, shall be charged

to this account, but special allowances to such employees or others for

such services shall be charged to this account. When temporary altera-

tions in cars are made by employees whose pay is regularly charged to

equipment repair accounts the expense shall be charged to the repair ac-

count appropriate according to the class of equipment altered. (See item

12 in account 308, "Train service.")

Note C.—The cost of tools and supplies used by employees in prepar-

ing cars shall be charged to this account, but the cost of supplies, except

water, placed on cars for consumption in train service, such as ice, lubri-

cants, gas, fuel for heating, tools, etc., shall be charged to account 308,

"Train service."

Note D.—The pay of car inspectors whose duties include also the

lubrication of cars shall be charged to the appropriate equipment repair

account.

Note E.—The expense of cleaning the interior of dining and sleeping

cars shall be charged to account 409, "Dining and hotel service," or 311,

"Sleeping car service," as may be appropriate.

262. Insurance.

This account shall include premiums, except re-insurance premiums,

for insurance against losses of whatever character, when such losses are

chargeable to accounts in general account II, "Equipment department,"

including premiums on fidelity bonds of employees and premiums for



1138 Revision of Classification of Accounts

insurance against loss of service of such employees. It shall include also

the cost of physical examination of employees of the Equipment depart-

ment, and fees for inspection and report as to condition of property, for

insurance purposes. Insurance recoverable shall be credited to this ac-

count. (See section 9 of special instructions.)

Note A.—Premiums for insuring material stocks shall be charged to

account 405, "Purchasing and stores."

Note B.—Payments under laws governing workmen's compensation

insurance shall be charged to account 451, "Injuries to persons."

263. Stationery eind Printing.

This account shall include the cost of stationery and printing used by

the equipment department. (See section 20 of special instructions and
illustrative list of items in account 317, "Stationery and printing.")

Note.—The cost of city directories, dictionaries, periodicals, technical

and other reference books, etc., and of repairing and renewing office equip-

ment, such as typewriters, calculating machines, copying presses, etc., shall

be charged to the account appropriate for the cost of supplies consumed
in conducting activities of the office in which used.

264. Other Expenses.

This account shall include all expenses of the equipment department

not provided for elsewhere.

Items of Expense

(1) Pay and expenses of employees attending conferences with officers

in connection with wage adjustments.

(2) Payments to employees for time absent on account of sickness, not
compensation for personal injuries, when the regular pay of the
employee is chargeable ordinarily to more than one account. When
such regular pay is chargeable to a single primary account, allowances
during sick leave shall be charged to the account to which the pay
of the employee is regularly charged.

(3) Clothing, food and lodging for employees during strike periods, in-

cluding the cost of cots, bunks, kitchen utensils, and other equipment
of a temporary character. (See section 7 of special instructions.)

(4) Payments to suspended employees covering period of suspension.

(5) Bonus payments. (See section 8 of special instructions.)

III. TRANSPORTATION DEPARTMENT

The primary accounts in this general account are designed to show
expenses incurred for transporting persons and property, including the

expenses of station, train, yard, water line, and terminal service and the

expense of operating official and work trains other than those provided

for in account 221, "Work-train service."

Note.—The pay, office and other expenses of division officers having

supervision over work chargeable to more than one general account shall

be charged to the supervision account in the general account indicated by
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the principal duties performed. Unassignable expenses, such as for heat-

ing, lighting, cleaning, and power for offices or buildings used jointly

by division officers or employees whose pay is chargeable to different

accounts, shall be charged to the account indicated by the principal benefit

derived.

301. Supervision.

This account shall include the pay, office and other expenses of all

officers whose duties relate solely, and of division officers whose duties

relate chiefly, to conducting transportation; also the pay and expenses of

their clerks and attendants in offices and on business cars.

It shall include also

:

(a) Expenses in connection with adjustment of wages and working

conditions of employees, such as expense of joint committees, cost of

stenographic reports of proceedings of conferences, cost of publicity

notices, fees paid arbitrators, etc. (See section 7 of special instructions.)

(b) Expense of physical examination of employees or prospective

employees, including repairs and renewal of apparatus used in such

examinations.

(c) Payments to employment agencies and others and cost of ad-

vertising in recruiting employees.

(d) Pay and expenses of employees attending investigations and fees

allowed arbitrators concerning the cause of accidents.

Officers and Employees

Air-brake instructor.

Chief clerk.

Clerks.
Cooks.
Division clerks.

General manager.
General superintendent.
General superintendent of trans-

portation.

General yardmaster (when super-
vision extends over more than
one yard).

Manager of steamship lines.

Members of examining boards.
Messengers.
Porters.

Road foreman of locomotives.
Stenographers.
Superintendent.
Superintendent of car service.

Superintendent of sleeping car

service.

Superintendent of electric opera-
tion.

Superintendent of mail and express.

Superintendent of stations and
transfers.

Superintendent of signals. (See
note A to general account V.)

Superintendent of terminals.

Superintendent of transportation.

Superintendent of water supply.

Superintendent of water transfers.

Trainmaster.
Traveling freight inspector.

Traveling locomotive engineer.

Traveling locomotive fireman.
Traveling train and station inspec-

tors.

Vice-president.

Also assistants who assist and act for the officers listed above.

Items of Expense

(1) Atlases and maps.
(2) Barometers.
(3) Dictionaries and other refer-

ence books.

(4) Express charges.

(5) Fees, dues and assessments in

car distribution bureaus and
other associations.
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(6) Furniture, repairs and re-

newal of.

(7) Heating.

(8) Lighting.

(9) Office equipment, such as

adding machines, dictaphones,

typewriters, etc., repairs and
renewal of.

(10) Periodicals and newspapers.

(11) Power. (See section 19 of

special instructions.)

(12) Supplies for business cars.

(13) Telegraph service, commer-
cial.

(14) Telephone service, commer-
cial.

(15) Traveling expenses.

(16) Watch inspection.

(17) Water and ice.

Note A.—The cost of stationery for use in transportation offices

shall be charged to account 317, "Stationery and printing."

Note B.—The pay, traveling, office and other expenses of officers,

claim adjusters, clerks and attendants who constitute the organization

for handling claim settlements shall be charged to account 410, "Claims

organization." The pay of employees in offices of operating officers

engaged in investigations to fix responsibilities for causes of claims for

the purpose of administering discipline shall be charged to the appropriate

supervision account.

Note C.—The pay and expenses of detectives, policemen, watchmen

and special agents engaged in the general protection of the property and

interests of the carrier shall be charged to account 408, "Police." (See

item 72 in account 202, "Roadway maintenance.")

302. Dispatching Trains.

This account shall include the pay of chief and other train dis-

patchers, their clerks, copying operators, and attendants, and pay of

operators on the line whose duties are confined to directing train move-

ments ; also the office, traveling, and other expenses of such employees.

Note.—Pay of operators who also perform station work shall be

charged to account 303, "Station service."

303. Station Service.

This account shall include the pay, office and other expenses of

agents, clerks and other employees engaged in the operation of freight

houses, passenger depots, elevators, stockyards, piers, docks, wharves (in-

cluding coal and ore wharves) and other stations for the receipt, handling,

transferring, treatment, blending, storage and delivery of freight and

handling of passengers, baggage, mail, express, and other traffic, includ-

ing payments to station employees in the form of commissions in lieu

of salaries. It shall include also the cost of supplies and the expense

of heating and lighting such facilities and operating machinery appurte-

nant thereto ; also the portion borne by the carrier of the expense of

participation in joint weighing, inspection and demurrage bureaus and

associations.
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Employees

Accountants.
Baggage agent at stations.

Baggagemen.
Car clerks.

Carpenters.
Car sealers.

Cashiers.
Checkmen.
Clerks.

Collectors.

Coopers.
Delivery men.
Depot masters.
Dock superintendent.
Electricians.

Express agents.
Freight callers.

Freight handlers
Freight house foremen.
Gatemen.
Grain elevator employees.
•Information bureau employees.
Janitors.

Longshoremen.
Maids.
Mail clerks.

Mail weighers.

Matrons.
Messengers.
Package and parcel room em-
ployees

Porters.

Relief agents.

Station agents.

Station cleaners.

Station foremen.
Station passenger directors.

Stationmasters.
Stationary enginemen.
Stationary firemen.

Stevedores.
Stockyard employees.
Tallymen.
Teamsters. (See note D.)
Telegraph and telephone operators.

Ticket agents.

Ticket examiners.
Train announcers.
Truckmen.
Ushers.
Warehouse men.
Weighmasters.
Wharf employees.
Wharf foremen.

Items of Expense

(1) Books of reference.

(2) Closing hopper bottoms of
cars, by station employees.

(3) Cleaning station grounds.
(See note J to account 202.)

(4) Customs inspectors, payments
to, for attendance at opening
and resealing of cars.

(5) Disinfectants.

(6) Express charges.

(7) Feeding and shoeing work
stock. (See note D.)

(8) Fees and dues in agents' as-

sociations.

(9) Freight, including cargoes,
payments for handling.

(10) Furniture, repairs and re-

newal of.

(11) Garage expenses. (See note

(12) Grain, payments for in-

specting, measuring and
weighing.

(13) Heating.
(14) Laundry service.

(15) Lighting.

(16) Livestock, handling.

(17) Meals for employees.
(18) Office equipment, such as

adding machines, dicta-

phones, typewriters, etc., re-

pairs and renewal of.

(19) Power. (See section 19 of

special instructions.)

(20) Privy vaults, cleaning.

(21) Repacking and recoopering
shipments in transit. (See
item (1) in account 452.)

(22) Repairs to auto trucks and
tractors, not highway ve-
hicles. (See note C to ac-

count 211.)

(23) Reports to agents of com-
mercial standing.

(24) Sprinkling and lighting sta-

tion grounds and streets ad-

jacent thereto. (See note J
to account 202.)

(25) Stockyard companies, pay-
ments to, for handling and
billing livestock.

(26) Switch lamps, tending by
station employees.
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(27) Telegraph service, commer-
cial.

(28) Telephone service, commer-
cial.

(29) Transferring, picking up, re-

loading and adjusting
freight. (See note A.)

(30) Trimming coal cargoes in

vessels of others.

(34
(35

(36
(37
(38

(39
(40
(41

(42
(43
(44
(45

(46
(47
(48
(49
(50
(51

(52
(53
(54
(55
(56
(57
(58
(59
(60
(61

(62
(63
(64
(65

(66
(67
(68
(69
(70
(71

(72
(73
(74
(75
(76
(77

Addressographs.
Adding machines.
Atlases and maps.
Awnings.
Axes.
Badges.
Baggage checks, metal.
Barometers.
Baskets.
Bicycles.

Blocking.
Brooms.
Brushes.
Buckets.
Bulletin boards.
Call bells.

Candles.
Car-seal presses.

Car seals.

Carpets.
Chains.
Chair cushions.
Chairs.

Chalk.
Chamois skins.

Check boxes.
Check racks.

Checks, metal.
Clocks.
Coal hods.
Cold chisels.

Cooperage material.
Copying presses and stands.

Counter brushes.
Counter scales.

Cups.
Curtains.

Cuspidors.
Desks.
Dippers.
Directories.

Dusters.
Electric fans.

Electric lamps.

(31) Unloading slag or refuse
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collection and delivery, including payments to others for such services;

also the expense of operating highway vehicles to extend or supplement

rail or water line transportation service.

Note.—Payments to common carriers as defined in the interstate

commerce act, for the services referred to in this account and for

switching and elevation service, when in connection with revenue move-
ments, shall be charged to the appropriate revenue account.

305. Yard Service.

This account shall include the pay, office, and other expenses of em-
ployees engaged in yard, terminal, and other switching and transfer

service, including the pay of employees while dead-heading in connection

with such service. It shall include also the cost of supplies used in such

service, except fuel and electricity for yard motive power.

Employees

Brakemen, yard.
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(48) Lanterns and parts.

(49) Matches.
(50) Office equipment, such as

adding- machines, dictaphones,
typewriters, etc., repairs and
renewal of.

(51) Oil, lubricating, illuminating,

valve, engine, car, etc.

(52) Oil cans.

(53) Operating motor cars to

transport yard employees.
(54) Operating water stations.

(See note E.)

(55) Packing, fiber.

(56) Packing, rubber.

(57) Packing hooks.
(58) Packing spoons.

(59) Padlocks.

(60) Picks, coal.

(61) Pinch bars.

(62) Plugging bars.

(63) Pokers.

(64) Reflectors.

(65) Sand. (See note C.)

(66) Saws.
(67) Scoops.

(68) Shovels.

(69) Siphons.

(70) Skates, car.

(71) Sledges.

{72) Slice bars.

(73) Soap.

(74) Stoves.

(75) Stove fixtures.

(76) Switch chains.

{77) Switch poles.

(78) Switch ropes.

(79) Switching service on the car-
rier's rails furnished by
others.

(80) Telegraph service, commer-
cial.

(81) Telephone service, commer-
cial.

(82) Thawing out tank spouts and
water cars.

(83) Tools, hand, repairs and re-

newal of.

(84) Tool boxes, portable.

(85) Torches.
(86) Torpedoes.

(87) Waste.
(88) Water. (See note E.)

(89) Water coolers.

(90) Wedges for re-railing equip-
ment.

(91) Wicks.

(92) Wrecking frogs.

(93) Wrenches.

Note A.—The expense of switching service performed by motive
power and crews in train service shall be included in the accounts

provided for train service.

Note B.—When crew callers are included in the organization of

the mechanical department their pay shall be included in account 260,

"Preparing motive power."

Note C.—The cost of sand shall include the pay of employees
engaged in handling, preparing, and drying sand, and the cost of

material and supplies used, such as fuel, wheelbarrows, shovels, and
sand screens. When a sand house furnishes sand principally to

train motive power no charge shall be made to this account for sand

furnished yard motive power.

Note D.—The expense of operating plants for charging batteries

of electric headlights on yard and train motive power shall be ap-

portioned equitably between this account and account 308, "Train

service."

Note E.—The cost of water shall include testing to determine

fitness for current use and arrtounts paid for water purchased, includ-

ing payments for the privilege of taking water from ponds, streams,

etc., labor, material and supplies used in the operation of water sta-

tions and purifying plants, cost of temporary connections between
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water cars and locomotive tenders, chemicals for treating water and
other expenses directly incident to the supplying of water for yard

motive power. The expense of trains engaged in hauling water, ex-

cept when for use of roadway and structures department (see account

221, "Work train service"), shall be charged to the appropriate

primary accounts for the expense of preparing and operating com-
mercial trains.

306. Fuel for Yard Motive Power.

This account shall include the cost (see note A) of coal, coke, oil,

wood, gasoline and other fuel consumed by locomotives and motor
equipment in yard and terminal switching and transfer service. In

addition to the cost of fuel as defined in note A this account shall

include a portion, based on fuel issued, of the expense of operating

fuel stations, including the pay of foremen, clerks and laborers, and
cost of tools, supplies and power. It shall include also the cost of

fuel used in firing up locomotives for yard service and in keeping up
steam in such locomotives while in enginehouses awaiting call for

service.

Note A.—Cost of fuel as used in this account shall include the

amount paid for fuel, freight charges over other lines, and unloading

and loading expenses if stored temporarily before delivery at point

of use.

Note B.—The expense of repairing coal chutes, buggies, pockets,

mechanical hoists, conveyors and other apparatus for handling fuel

at fuel stations shall be charged to account 212, "Fuel and water sta-

tions."

Note C.—No charge shall be made to this account for fuel con-

sumed in train switching by motive power in train service.

Note D.—The pay, office and traveling expenses of ofificers and
employees engaged exclusively in purchasing and inspecting fuel shall

be charged to account 405, "Purchasing and stores." (See note B
to general account V, "Other departments and expenses.")

307. Electricity for Yard Motive Power.

This account shall include the cost of electric power purchased

and the expense of producing, transforming and distributing electric

power used in operating motive power in yard and terminal switching

and transfer service. (See section 19 of special instructions.)

Note.—No charge shall be made to this account for electric power
consumed in train switching by motive power in train service.

308. Train Service.

This account shall include the pay and expenses of employees

engaged in revenue and non-revenue train service (except as provided

in accounts 221, "Work train service," and 253, "Locomotive repairs").
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including the pay of employees while dead-heading in connection with

such service. It shall include also the cost of supplies used in such

service except fuel and electricity for train motive power.

Baggagemen.
Brakemen.
Conductors.
Engineers.
Electricians.

Firemen.
Flagmen.

Employees

Maids, train.

Motormen.
Pilots.

Porters, train.

Stenographers, train.

Ticket collectors.

Trainmen.
'

Items of Expense

(1) Ash hoes.

(2) Ash-pan rods.

(3) Axes.
(4) Badges.
(5) Bars, buggy.

(6) Batteries, ignition.

(7) Battery supplies. (See note
H.)

(8) Bedding for stock cars.

(9) Bell cords.

(10) Behing.
(11) Blocking for rerailing equip-

ment.

(12) Boards, standards, slats, tar-

paulins and false floors, tem-
porary, in cars for special

ladings. (See note K.)
(13) Boiler compounds.
(14) Boxes, portable.

(15) Brooms.
(16) Brushes.

(17) Brushes, carbon.
(18) Buckets.

(19) Candles.

(20) Carbons for electric lights.

(21) Carbide for acetylene gas.

{22) Chains not permanently at-

tached to cars.

(23) Chairs, portable, for ca-

booses.

(24) Chemicals.
(25) Chimneys for headlights.

(26) Chimneys for lamps.

(27) Chisels.

(28) Clinker hooks.
(29) Coal doors, temporary.
(30) Coasting clocks, supplies for.

(31) Cold chisels.

(32) Combs.
(33) Conveyances for delayed

passengers.

(34) Crowbars.
(35) Cushions.

(36)

im
(38)

(39)
(40)

(41)

(42)

(43)

(44)
(45)
(46)
(47)

(48)

(49)

(50)

(51)
(52)

(53)
(54)

(55)
(56)
(57)
(58)
(59)
(60)

Cuspidors.
Disinfectants.
Drinking cups.

Drums, gas, gasoline and oil.

Dunnage, stakes and racks,

temporary, for freight ship-

ments.
Electrodes.
Employees' reading and bunk
room expense, including pa>
of attendants and supplies

furnished when the privi-

leges of such rooms are ex-
tended to employees without
charge.
Feed for livestock in delayed
trains.

Files.

Flags.

Flowers and plants for cars.

Fuel (other than for motive
power).
Furniture, repairs and re-

newal of, except on passen-
ger-train cars.

Fusees.
Gas. (See section 19 of spe-

cial instructions.)

Cras mantles.
Gasoline (other than for

motive power).
Globes. (See note H.)
Globes for lanterns and
lamps.
Grain doors, temporary.
Grate shakers.

Grease.
Hand saws.
Hatchets.
Heating passenger-train cars

in trains. (See account 261,

"Preparing cars," for pre-

heating.)
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(61) Heating and pre-heating cars

for special ladings, including

installation and removal of
temporary heating equip-

ment. (See note J.)

(62) Hose (not air-brake, air-

signal or steam).

(63) Hose and connections, gas.

(64) Hose reels.

(65) Ice for refrigeration and
water coolers.

(66) Icing cars for refrigeration

purposes, labor -and supplies

for. (See note J.)

(67) Incandescent lamp bulbs.

(68) Jacks.

(69) Jackscrews.
(70) Kitchen equipment for ca-

booses.

(71) Lamp carbons.

(72) Lamps and fixtures for ca-

booses.
Lamp sticks.

Lanterns and parts.

Lighting cars in trains, in-

cluding payments to others.

(See note H.)
Matches.
Medical boxes.
Oil, lubricating, illuminating,

engine, car, etc.

Oil and other supplies for
locomotives hauled as freight.

Oil cans.

Packing, miscellaneous.
Packing, rubber.
Packing, fiber.

Packing hooks.
Packing spoons.
Padlocks.
Pay and expenses of em-
ployees learning the road.
Periodicals on trains.

Picks, coal.

Piloting trains.

Pinch bars.

Plugging bars.

Pokers.
Pre-cooling cars, labor and
supplies for.

Provisions, supplies or board
for passengers in delayed
trains.

Punches for trainmen.

(74
(75

(76

(78

(79

(80
(81

(82
(83
(84

(85

(86
(87

(89
(90
(91

(92

(93
(94

(95

(97) Rat-proofing cars. (See note
K.)

(98) Salt.

(99) Sand. (See note D.)
(100) Sawdust.
(101) Saws.
(102) Scoops.

(103) Shades, lamp.

(104) Shovels.

(105) Shoveling coal forward on
tenders.

(106) Signal lamps.

(107) Siphons.

(108) Sledges.

(109) Slice bars.

(110) Soap.
(111) Stepladders.

(112) Storage batteries, charging.
(See note H.)

(113) Stove fixtures.

(114) Stoves, repairs and renewal
of.

(115) Switch chains.

(116) Switch poles.

(117) Switch ropes.

(118) Supplies for parlor and
chair cars.

(119) Tools, hand, repairs and re-

newal of. (See note G.)

(120) Tools and supplies on equip-
ment for emergency use.

(121) Tool boxes, portable.

(122) Toilet paper.

(123) Torches.
(124) Torpedoes.
(125) Towels.
(126) Train service over the car-

rier's rails furnished by
others.

(127) Transferring passengers and
car ladings on account of
wrecks or defective road-
way.

(128) Uniforms.
(129) Uniform trimmings.

(130) Waste.
(131) Water for locomotives. (See

notes B and C.)

(132) Water coolers.

(133) Wedges for rerailing equip-
ment.

(134) Wicks.
(135) Wrecking frogs.

(136) Wrenches.(96

Note A.—No apportionment of charges to this account shall be made
to account 305, "Yard service," for expenses of motive power performing

switching while in train service.
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Note B.—The cost of water shall include testing to determine fitness

for current use and amounts paid for water purchased, including pay-

ments for the privilege of taking water from ponds, streams, etc., labor,

material, and supplies used in the operation of water stations and purify-

ing plants, cost of temporary connections between water cars and loco-

motive tenders, chemicals for treating water and other expenses directly

incident to the supplying of water for train motive power.

Note C.—When a station supplying water for train motive power of

two or more carriers is operated under a joint arrangement each carrier

shall include in this account its proportion of the cost of operation.

Note D.—The cost of sand shall include the pay of employees en-

gaged in handling, preparing and drying sand and the cost of material

and supplies used, such as fuel, w^heelbarrows, shovels and sand screens.

When a sartd house furnishes sand principally to yard motive power, no

charge shall be made to this account for sand furnished train motive

power.

Note E.—The expense of operating plants for charging batteries of

electric headlights on train and yard motive power shall be apportioned

equitably between this account and account 305, "Yard service."

Note F.—The pay and expenses of employees engaged in auditing

on trains the collections of conductors and ticket collectors shall be

charged to account 402, "Accounting." Amounts paid detective agencies

and others for special inspections and investigations shall be charged to

account 408, "Police."

Note G.—The cost of supplies, except water, placed on cars for con-

sumption in train service, such as ice, lubricants, gas, fuel for heating,

tools, etc., shall be charged to this account, but the cost of tools and sup-

plies, including water, used by employees in preparing cars for service

shall be charged to account 261, "Preparing cars."

Note H.—Supplies for electric lighting equipment of cars, such as

globes, carbons, acids and water for batteries, etc., shall be included in

this account, but repairs and renewals of lighting equipment, including

battery boxes and battery plates, shall be charged to the appropriate ac-

count for repairs of the car. Repairs of gas and electric plants shall be

included in the appropriate maintenance accounts.

Note I.—The expense of operating sleeping, dining and buffet car

features of train service shall be included in account 311, "Sleeping car

service," or 409, "Dining and hotel service," as may be appropriate.

Note J.—No part of the regular pay of employees, chargeable to

other accounts, engaged incidentally in icing cars for refrigeration pur-

poses or in heating cars for special ladings shall be charged to this ac-

count, but special allowances to such employees or others for such services

shall be charged to this account.
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Note K.—When temporary alterations in cars are made by employees

whose pay is regularly charged to equipment repair accounts the expense

shall be charged to the repair account appropriate according to the class

of equipment altered.

Note L.—Compensation for the temporary use of tracks of others in

detouring trains or turning locomotives shall be charged to income account

, "Rent for property."

309. Fuel for Train Motive Power.

This account shall include the cost (see note A) of coal, coke, oil,

wood, gasoline, and other fuel, consumed by locomotives and motor equip-

ment in revenue and non-revenue train service (except as provided in

account 221, "Work-train service," and item 9 of section 2b, special

instructions). In addition to the cost of fuel as defined in note A this

account shall include a portion, based on fuel issued, of the expense

of operating fuel stations, including the pay of foremen, clerks and labor-

ers, and the cost of tools, supphes and power. It shall include also the

cost of fuel used in firing up locomotives for train service and in keeping

up steam in such locomotives while in enginehouses awaiting call for

service and in running motive power to shops for repairs.

Note A.—The cost of fuel as used in this account shall include the

amount paid for fuel, freight charges over other lines, and unloading

and loading expenses if stored temporarily before delivery at point of use.

Note B.—The expense of repairing coal chutes, pockets, buggies,

mechanical hoists, conveyors and other apparatus for handling fuel at

fuel stations shall be charged to account 212, "Fuel and water stations."

Note C.—No apportionment of charges to this account shall be made
to account 306, "Fuel for yard motive power," for fuel consumed in train

switching by motive power in train service.

Note D.—The pay, office and traveling expenses of officers and em-

ployees engaged exclusively in purchasing and inspecting fuel shall be

charged to account 405, "Purchasing and stores." (See note B to general

account V, "Other departments and expenses.")

310. Electricity for Treiin Motive Power.

This account shall include the cost of electric power purchased and

the expense of producing, transforming and distributing electric power

used in operating motive power in revenue and non-revenue train service

(except as provided for in account 221, "Work-train service"). (See

special instructions, section 19.)

Note.—No apportionment of charges to this account shall be made
to account 307, "Electricity for yard motive power," for electric power

consumed in train switching by motive power in train service.

311. Sleeping Car Service.

This account shall include the pay of employees engaged exclusively

in the operation of sleeping car service, their office and other expenses,
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the expense of heating and lighting offices used exclusively in such service,

and the cost of all supplies used; also net amounts paid to others for

operating sleeping cars.

Agents.
Attendants.
Cashiers.

Clerks.

Employees

Conductors.
Maids.
Porters.

Ticket clerks.

Items of Expense

(1) Bedding.
(2) Brooms.
(3) Brushes.

(4) Caps.

(5) Cleaning interior of cars, in-

cluding supplies for.

(6) Combs.
(7) Cuspidors.

(8) Flowers and plants.

(9) Furniture, repairs and re-

newal of.

(10) Heating offices and cars. (See
Note A.)

(11) Laundering.

(12) Lighting offices and cars.

(See Note A.)

(13) Linen.

(14) Office equipment, such as

adding machines, dictaphones,

typewriters, etc., repairs and
renewal of.

(15) Power. (See section 19 of

special instructions.)

(16) Service stripes.

(17) Soap.

(18) Supplies for rooms furnished
employees.

(19) Toilet paper.

(20) Uniforms.

Note A.—No apportionment of charges to other accounts shall be

made in order that this account may include charges for incidental serv-

ices of employees or for the cost of supplies used or other expenses

incurred when such items are not directly assignable to this account.

Note B.—The expense of cleaning the exterior of sleeping cars, labor

lubricating, and otherwise preparing them for train service, shall be

charged to account 261, "Preparing cars." The cost of lubricants for

such cars shall be charged to account 308, "Train service."

312. Water Transfer Service.

This account shall include the pay, office and other expenses of em-

ployees engaged in operating floating equipment in water transfer service

(ferriage, lighterage, towage and floatage) ; also the cost of supplies

used in such service. It shall include also the pay and expenses of officers

and crews retained during lay-up periods to conserve the operating or-

ganization. (See note D and section 1 of special instructions.)

Employees

Bargemasters.
Bridgemen.
Captains.
Chief officers.

Coal passers.

Deck employees.

Electricians.

Engineers.
Firemen.
Lookouts.
Mates.
Oilers.
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Note B.—When compensation for the use of floating equipment in-

cludes rent and maintenance, but not operation, it shall be charged to

income account , "Rent for other equipment," or to the cost of the

work on which used, as may be appropriate. (See section 4c of general

instructions in the Classification of Investment in Road and Equipment.)

Note C.—Payments for the use of piers, wharves and docks or for

the privilege of docking floating equipment in water transfer service

shall be charged to income account , "Rent for property."

Note D.—The pay and expenses of officers and crews of the operating

organization retained to perform maintenance work during lay-up periods

shall be charged to account 256, "Floating equipment repairs."

Note E.—The expense of furnishing dining service on transfer boats

to other than employees shall be accounted for as indicated in account

409, "Dining and hotel service."

313. Line Vessel Service.

To this account shall be charged the expense of operating vessels

in water line service. (See section of special instructions), in-

cluding:

Wages of Crews. The pay of captains, pilots, chief officers, mates, sail-

ors, wireless operators, engineers, assistant engineers, electricians, oilers,

firemen, coal passers, pursers, stewards, stewardesses, cook, waiters and

other employees on vessels.

Fuel. The cost on board vessels (including the expense of trimming)

of coal, oil, wood and other fuel used in generating power, heat and light.

Lubrication. The cost of oil, grease, tallow, graphite and other mate-

rial for lubricating purposes.

Food Supplies. The cost of all food supplies consumed on vessels.

Bar Supplies. The cost of mineral water and other beverages, cigars,

cigarettes, tobacco, etc., sold on vessels.

Lay-Up Expenses. All transportation expenses incurred while vessels

are laid up, including pay and expenses of officers and crews retained

to conserve the operating organization. (See Note C.)

Service of Floating Equipment. Payments for service of floating

equipment when such payments include rent, maintenance and operation.

(See Note A.)

Other Vessel Supplies and Expenses. The cost of suppHes furnished

vessels not otherwise provided for, such as bedding, linen, water, laundry,

incidental expenses of employees of vessels, customhouse fees, harbor

master's fees, quarantine expenses, etc.

Note A.—When compensation for the use of floating equipment in-

cludes rent and maintenance, but not operation, it shall be charged to

income account —:-, "Rent for other equipment," or to the cost of the

work on which used, as may be appropriate. (See section 4c of general

Instructions in the Classification of Investment in Road and Equipment.)
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Note B.—Payments for the use of piers, wharves, and docks, or

for the privilege of docking floating equipment in line vessel service shall

be charged to income account , "Rent for property."

Note C.—The pay and expenses of officers and crews of the operating

organization retained to perform maintenance work during lay-up periods

shall be charged to account 256, "Floating equipment repairs."

314. Signal and Interlocker Operation.

This account shall include the pay, office and other • expenses of

employees engaged in operating signals and interlockers and the cost of

supplies used in such service.

Employees

Battery men. Signal men.
Block operators. Signal oilers.

Interlocker oilers. Tower men.
Lever men.

Items of Expense

(1) Air compressors, operation (8) Office equipment, repairs and

of. renewal of.

(2) Battery coppers. (9) Oil, illuminating, lubricating,

(3) Battery zincs. etc.

(4) Furniture, repairs, and re- (10) Power produced. (See section

newal of. 19 of special instructions.)

(5) Gasoline. (11) Power purchased.

(6) Heating. (12) Vitriol.

(7) Lighting offices. (13) Water.

Note A.—The expense of operating gates at crossings, either rail-

way or highway, shall be charged to account 315, "Crossing protection."

Note B.—The expense of operating signals and interlockers at gravel

pits and quarries shall be charged to the appropriate clearing account.

(See section 18 of special instructions.)

315. Crossing Protection.

This account shall include the pay, office and other expenses of em-

ployees engaged in operating drawbridges and protecting street, highway

and railway (other than those protected by interlockers) crossings and

the cost of supplies used in such service.

Employees

Bridge tenders. Engineers, stationary.

Flagmen. Gatemen.

Items of Expense

(1) Boats. (7) Lighting draw and other

(2) Brooms. bridges.

(3) Chairs. (8) Lighting viaducts and sub-

(4) Fuel. ways serving as highway

(5) Heating. crossings.

(6) Lighting at crossings other (9) Oil, illuminating, lubricating,

than at stations or in yards. etc.
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(10) Pails. (12) Power purchased.

(11) Power produced. (See sec- (13) Stoves,

tion 19 of special instruc- (14) Waste,
tions.) (15) Water.

316. Insurance.

This account shall include premiums, except reinsurance premiums,
for insurance against losses of whatever character when such losses are

chargeable to accounts in general account III, "Transportation depart-

ment," including premiums on fidelity bonds of employees; also premiums
for insurance against loss of services of such employees. It shall include

also the cost of physical examination of transportation department em-
ployees for insurance purposes. Insurance recoverable shall be credited

to this account. (See section 9 of special instructions.)

Note A.—Premiums for insuring material stocks shall be charged to

account 405, "Purchasing and stores."

Note B.—Payments under laws governing workmen's compensation

insurance shall be charged to account 451, "Injuries to persons."

317. Stationery and Printing.

This account shall include the cost of stationery and printing used

in connection with rail and water line transportation, including water

transfering service.

Items of Stationery and Printing

(1

(2

(3

(4

(5

(6
(7

(8
(9

(10
(11

(12
(13
(14
(15
(16
(17
(18
(19
(20
(21

(22
(23
(24
(25
(26
(27
(28

Addressograph supplies. (29
Arm rests. (30
Baggage checks, printed. (31
Baggage scrip. (32
Baggage storage checks. (33
Bills of lading. (34
Binders. (35
Blank books. (36
Blotting paper. (37
Bristol board. (38
Calendars. (39
Carbon paper. (40
Cardboard. (41
Cards, blank and printed. (42
Circulars. (43
Computing tables, printed. (44
Conductors' hat checks. (45
Copy_ (impression) books. (46
Copying brushes. (47
Crayons. (48
Cross-section books. (49
Cross-section paper. (50
Dating stamps and ribbons. (51
Delivery tickets. (52
Drawing paper. (53
Electric pens. (54
Envelopes. (55
Erasers, rubber and steel. (56

Eyelets.

File boxes, paper.
Forms, blank and printed.

Fuel tickets.

Glass pens.

Indexes.
Ink.

Inkstands.
Invoice books.
Legal cap paper.
Letter paper.

Manifold paper.

Manifold pens.

Mileage books.
Mucilage.
Mucilage brushes.

Note paper.

Notices.

Numbering stamps.
Oil paper.
Paper.
Paper baskets.

Paper clips.

Paper cutters.

Paper fasteners.

Paper files.

Paper weights.
Parchment paper.
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(57]
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(14) Uncollectable advanced charges other than tariff charges omitted
from billing. (See account 533, "Uncollectable railway revenues.")

(15) Amounts paid for switching or otherwise transporting empty cars

except when in connection with revenue movements or with repairs

to the equipment. (See Note A to account 101, "Freight.")

(16) Clothing, food, and lodging for employees during strike periods in-

cluding cost of cots, bunks, kitchen utensils, and other equipment
of a temporary character. (See section 7 of special instructions.)

(17) Payments to employees for time absent on account of sickness, not
compensation for personal injuries, when the regular pay of the
employees is chargeable ordinarily to more than one primary ac-
count. When such regular pay is chargeable to a single primary
account allowances during sick leave shall be charged to the account
to which pay of the employee is regularly charged.

(18) Bonus payments. (See section 8 of special instructions.)

Note.—The expense of mail conveyance after discontinuance of train

service shall be charged to account 304, "Transfer and delivery service."

IV. TRAFFIC DEPARTMENT

The primary accounts in this general account are designed to show
the expenses incurred for advertising, soliciting, and securing traffic and
for preparing and distributing tariffs, classifications, division sheets, etc.;

also expenses incurred to foster agricultural and industrial development.

Note A.—When traffic expenses are borne jointly by two or more
carriers, each carrier shall include the portion borne by it in the appro-

priate primary account in this general account.

Note B.—The pay, office and other expenses of division officers having

supervision over work chargeable to more than one general account shall

be charged to the supervision account in the general account indicated by
the principal duties performed. Unassignable expenses, such as for

heating, lighting, cleaning and power for offices or buildings used jointly

by division officers or employees whose pay is chargeable to different

accounts, shall be charged to the account indicated by the principal benefit

derived.

351. Supervision.

This account shall include the pay, office and other expenses of

officers and the executive heads of important bureaus or subdivisions

of the traffic department whose duties relate chiefly to supervising the

activities of that department, and the pay and expenses of their clerks

and attendants in offices and on business cars. It shall include also the ex-

pense of participation in passenger and freight associations such as classi-

fication, mileage-ticket, clergy and tariff bureaus.

Officers and Employees

Chief clerk. Foreign freight agent.
Chief of tariff bureau. General baggage agent.
Clerks. General freight agent.
Coal traffic agent. General passenger agent.
Cooks. Livestock agent.
Dairy traffic agent. Manager of perishable freight
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traffic.

Manager of through freight traffic.

Messengers.
Porters.

Stenographers.
Traffic manager.
Traveling tariff inspector.

Vice-president.

Also assistants who assist and act for the officers listed above.

Items of Expense

(1) Addressographs.

(2) Atlases and maps.

(3) Barometers.

(4) Calculating machines.

(5) Copying presses.

(6) Cyclostyles.

(7) Dictionaries and other refer-

ence books.

(8) Duplicators.

(9) Express charges.

(10) Fees, dues ^nd assessments in

commercial and other associa-

tions.

(11) Furniture, repairs and re-

newal of.

(12) Heating.

(13) Lighting.

(14) Mimeographs.
(15) Notarial fees.

(16)

(17)
(18)
(19)

(20)

(21)
(22)

(23)

(24)
(25)
(26)
(27)
(28)

Office equipment such as add-
ing machines, dictaphones,

typewriters, etc., repairs and
renewal of.

Periodicals and newspapers.
Phonographs.
Physical examination of em-
ployees or prospective em-
ployees.

Power. (See section 19 of

special instructions.)

Supplies for business cars.

Telegraph service, commer-
cial.

Telephone service, commer-
cial.

Traveling expenses.
Waste baskets.

Water and ice.

Water containers.

Wringers.

Note A.—No part of the pay or expenses of officers and employees

designated in this account shall be charged to other primary accounts in

general account IV, "Traffic department."

Note B.—The pay and expenses of officers and employees engaged ex-

clusively in soliciting traffic shall be charged to account 352, "Solicitation."

352. Solicitation.

This account shall include the pay, office and other expenses of gen-

eral, commercial, city, division, district and traveling agents and others,

wherever located, engaged in soliciting traffic, and the pay and expenses

of their office employees. It shall include also the pay, office, and other

expenses of emploj^ees in city ticket and freight offices when separate

from station ticket and freight offices; the expense of participating in

fast freight or dispatch organizations and ticket validating agencies; and

commissions for services pertaining to freight and passenger traffic

except as provided for in account 303, "Station service."

Items of Expense

(1) Directories and other refer-

ence books.

(2) Express charges.

(3) Fees, dues, and assessments

in commercial associations.

(4) Furniture, repairs and re-

newal of.

(5) Heating.

(6) Lighting.
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(7) Office equipment, such as add- (9) Periodicals and newspapers,

ing machines, dictaphones, (10) Telegraph service, commer-

typewriters, etc., repairs and ^^1-

renewal of ^^^^ Telephone service, commer-
cial.

(8) Payments for working up ex- (12) Traveling expenses,
cursions. (13) Water and ice.

Note.—No part of the pay or expenses of station agents engaged

in soliciting traffic shall be charged to this account.

353. Advertising and Development.

This account shall include the expense of advertising for the purpose

of securing traffic; promoting industrial development and inducing immi-

gration
; pay of advertising, industrial, immigration and exhibit agents,

and farm demonstrators, their clerks, office and other assistants, and their

office and other expenses. It shall include also the expense of repairing

experimental farm machinery, loss from retirement of live stock used in

farm operations, and expense of repairing farm buildings, fences, etc.,

when done incidentally by farm employees. (See note B.)

Items of Expense

(1) Advertising novelties.

(2) Agricultural, dairy and good roads cars, preparation, care and
demonstration of exhibits in. (See Note A.)

(3) Analyses of material such as soils, minerals, etc.

(4) Bulletin boards.

(5) Calendars, advertising.

(6) Donations and premiums to expositions, fairs, stock shows, summer
schools, chautauquas, carnivals, local development associations, etc.

(7) Exhibits such as old railway equipment, models of old vehicles, ties,

rails and fastenings, historical paintings, plaster figures and models,
etc., cost, preparation and care of.

(8) Express charges.

(9) Experimental farms, operation of. (See Note B.)

(10) Frames.
(11) Operation of electric display advertising signs.

(12) Racks. _
(13) Scholarships in agricultural, industrial, mining or other technical

schools.

(14) Subscriptions to stock of exposition companies and credits from
liquidating dividends.

(15) Surveys, industrial and geological.

(16) Photographs and .views.

(17) Publishing and distributing time tables, folders and other adver-

tising matter.

Note A.—The expense of moving demonstration cars, such as agri-

cultural, dairy, good roads, etc., shall be charged to the appropriate ac-

counts for train service in general account III, "Transportation depart-

ment."

Note B.—The expense of repairing experimental farm buildings,

fences, etc., by employees of roadway and structures department or by
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labor specially employed for such purpose, shall be charged to account

215, "Miscellaneous structures."

Note C.—Receipts from advertisements in time tables, folders and

other advertising mediums, and from the sale of playing cards, adver-

tising novelties, etc., shall be credited to account 143, "Miscellaneous."

354. Stationery and Printing.

This account shall include the cost of stationery and printing used by

the traffic department, including printing of tariffs and cost of tariffs

purchased. (See illustrative list of items in account 317, "Stationery and

printing.")

Note A.^—^The cost of dictionaries, periodicals, technical books,- etc.,

and of repairing and renewing office equipment, such as typewriters, cal-

culating machines, copying presses, etc., shall be charged to the account

appropriate for the cost of supplies consumed in conducting activities of

the office in which used.

Note B.—The cost of stationery and printing used by traffic associa-

tions, fast freight lines, classification, mileage-ticket, clergy and tariff

bureaus, and ticket validating agencies, shall be charged to the accounts

which provide for the expense of participation in such organizations.

355. Other Expenses.

This account shall include all expenses of the traffic department not

provided for elsewhere.

Items of Expense

(1) Amounts paid on account of fraudulent bills of lading.

(2) Amounts paid to suspended employees covering period of suspension.

(3) Losses by fire or burglary, of funds in the custody of employees
or from defalcations of employees.

(4) Losses from acceptance of counterfeit money by employees.

(5) Losses due to errors of employees. (See Note B to account 101.

"Freight." Compensation paid others for damages on account of

such errors shall be included in appropriate primary accounts in

general account VI, "Compensation for damages.")

(6) Overcharges paid other lines on account of errors of employees in

routing. (See Note B to account 101, "Freight.")

(7) Pay and expenses of employees attending conferences with officers

in connection with wage adjustments.

(8) Payments to employees for time absent on account of sickness, not
compensation for personal injuries, when the regular pay of the

employee is chargeable ordinarily to more than one primary account.

When such regular pay is chargeable to a single primary account

allowances during sick leave shall be charged to the account to which
pay of the employe is regularly charged.

(9) Premiums on fidelity bonds.

(10) Premiums for insurance against loss of service of employees, in-

cluding cost of physical examinations for insurance purposes. (See
section 9 of special instructions.)

(11) Bonus payments. (See section 8 of special instructions.)
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V. OTHER DEPARTMENTS AND EXPENSES

The primary accounts in this general account are designed to show

expenses not chargeable, or directly assignable, to the preceding general

accounts, including the pay and expenses of officers (except division

officers—^See Note A), having supervision over work chargeable to pri-

mary accounts in more than one general account.

Note A.—The pay, office and other expenses of division officers

having supervision over work chargeable to more than one general ac-

count shall be charged to the supervision account in the general account

indicated by the principal duties performed.

Note B.—The pay, office and other expenses of officers having juris-

diction over work chargeable to more than one primary account in this

general account shall be charged to the primary account indicated by the

principal duties performed except that pay of their employees and ex-

penses, when directly assignable to primary accounts, shall be charged

to the account appropriate according to the character of the expense.

Note C.—The pay and expenses of officers whose duties relate solely

to work chargeable to one general account or to one primary account in

this general account shall be charged to the primary account appropriate

for expenses of the department indicated.

Note D.—Directly assignable organization and administration ex-

penses incident to transportation property leased to others and to in-

vestments in stocks, bonds and other securities, shall be charged to income

account 549, "Maintenance of investment organization." Similar expenses

in connection with miscellaneous physical property' shall be charged to

account 511, "Miscellaneous non-operating physical property," or 534,

"Expenses of miscellaneous operations," as may be appropriate.

Note E.—Directly assignable organization and administration ex-

penses of the lessor incurred or assumed by the lessee in connection with

the use of the property of others shall be charged to account 542, "Rent

for leased roads," or , "Rent for property."

401. Interdepartmental Expenses.

This account shall include the pay, office, and other expenses of all

officers (except division officers—See Note A to general account V)
having jurisdiction over work chargeable to the primary accounts in

more than one general account, and the pay and expenses of their clerks

and attendants In offices and on business cars. It shall include also the

directly assignable expense of conducting welfare and safety work, such

as pay of employees and expenses Incident to meeting in connection with

such work, etc.

Officers and Employees

Chairman of the board. General superintendent.

Chief clerk. Manager safety first bureau.

Clerks. Mail clerks.

Director of welfare. Messengers.
General manager. Personnel officer.
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President. Superintendent of wage bureau.
Publicity agent. Superintendent of general office

Receiver. buildings.

Secretary. Transfer agent.

Stenographers. Vice-president.

Also assistants who assist and act for the officers listed above.

Items of Expense

(1) Bonus payments. (See section 8 of special instructions.)
'

(2) Clothing, food and lodging for employees during strike periods in-

cluding cost of cots, bunks, kitchen utensils, and other equipment of

a temporary character. (See section 7 of special instructions.)

(3) Donations to Y. M. C. A. and similar institutions.

(4) Express service.

(5) Fees and expenses paid directors or trustees. (See Note A, ac-

count 403.)

(6) Fees, dues and assessments in associations.

(7) Furniture, repairs and renewal of.

(8) Heating, lighting, cleaning and power for general offices, except

where directly assignable to other primary accounts under general
account V, "Other departments and expenses."

(9) Office equipment, such as adding and computing machines, dicta-

phones, typewriters, etc., repairs and renewals of.

(10) Passes, engraving and printing.

(11) Payments to others for verifications of accounts or for special in-

vestigations for the information of executive officers. (See section

5 of special instructions.)

(12) Payments for the registration and transfer of capital stock. (See
note.)

(13) Premiums on fidelity bonds.

(14) Premiums on insurance against loss of services of officials.

(15) Printing operating contracts.

(16) Printing annual reports and other corporate and financial notices

of a general character.

(17) Publicity notices or advertising relative to employment conditions

between carrier and employees whose pay is chargeable to more
than one general account. (See section 7 of special instructions.)

(18) Publicity notices or advertising to inform the public on matters
affecting railroad conditions generally.

(19) PubHshing in the public press annual reports and other corporate

and financial notices of a general character.

(20) Publishing notices of stockholders' meetings and of election of

directors.

(21) Registration in official and equipment guides.

(22) Stationery and printing.

(23) Supplies for business cars.

(24) Telegraph and telephone service, commercial.

(25) Traveling expenses.

Note.—Expenses in connection with the issuance of original or addi-

tional capital stock shall be charged to account 71, "Organization ex-

penses."

402. Accounting.

This account shall include the pay, office and other expenses of officers

whose duties relate chiefly to auditing and accounting, and the pay and
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expenses of all clerks and attendants under their immediate jurisdiction,

direction, and control in general offices, division accounting offices, sta-

tion accounting and revision bureaus, and those engaged in auditing on

trains or at stations the collections of conductors and ticket collectors.

Officers and Employees

Auditor. Clerks.

Auditor of capital expenditures. Comptroller.

Auditor of coal and coke accounts. Division accountant. (See Note
Auditor of disbursements. A.)

Auditor of expenditures. General accountant.

Auditor of freight accounts. General auditor.

Auditor of miscellaneous accounts. Machine operators.

Auditor of passenger accounts. Messengers.

Auditor of revenues. Statisticians.

Auditor of station accounts. Traveling auditors.

Chief accountant. Vice-president.

Chief clerk. Stenographers.

Also assistants who assist and act for the officers listed above.

Items of Expense

(1) Express service. repairs and renewal of.

(2) Fees, dues and assessments (6) Premiums on fidelity bonds,

in associations. (7) Premiums on insurance

(3) Furniture, repairs and re- against loss of service of

newal of. officials.

(4) Heating and lighting. (8) Stationery and printing.

(5) Office equipment, such as add- (9) Telegraph and telephone

ing and computing machines, service, commercial,
dictaphones, typewriters, etc., ( 10) Traveling expenses.

Note A.—When division accountants, division auditors and others

performing accounting work are not under the immediate jurisdiction of

the accounting department their pay and expenses shall be charged to

the account to which is charged the pay of the officer having jurisdiction.

Note B.—The pay, traveling, office and other expenses of officers,

claim adjusters, clerks, and attendants who constitute the organization

for handling claims shall be charged to account 410, "Claims organization."

403. Treasury.

This account shall include the pay, office and other expenses of of-

ficers whose duties relate chiefly to the receipt, custody, and disbursement

of cash ; :he purchase, custody, and disposition of securities, and the rec-

ording of financial transactions; also the pay and expenses of all clerks

and attendants under their immediate jurisdiction, direction and control.

Officers and Employees

Bank messengers. Paymaster.
Cashier. Stenographers.

Ckrks''^^'^"
Treasurer.

Messengers. Vice-president.

Also assistants who assist and act for the officers listed above.

A
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Items of Expense

(1) Dividends declared, publishing notices of.

(2) Exchange on checks cashed or deposited and drafts purchased. (See
note.)

(3) Express service, including charges on agents' and conductors' re-

mittances.

(4) Fees, dues and assessments in associations.

(5) Furniture, repairs and renewal of.

(6) Office equipment, such as adding machines, dictaphones, typewriters,
etc., repairs and renewal of.

(7) Payments for services in paying interest and dividends, destroying
coupons, etc.

(8) Premiums on fidelity bonds.
'(9) Premiums on insurance against loss of service of officials.

(10) Stationery and printing.

(11) Supplies for business cars.

(12) Telegraph and telephone service, commercial.
(13) Traveling expenses.

Note.—Profit or loss arising from variations from par in connection

with the conversion of domestic funds into foreign funds, or vice versa,

shall be credited to account 519, "Miscellaneous income," or charged to

account 551, "Miscellaneous income charges," as may be appropriate.

404. Law.

This account shall include the pay, office, and other expenses of of-

ficers and employees of the law department; the cost of suits including

court expenses and witness fees of both parties, and payment of special

law fees.

Attorney.

Claims attorney.

Clerks.

Commerce counsel.

Counsel.

General counsel.

General solicitor.

Officers and Employees

Law agent.

Messengers.

Solicitor.

Special counsel.

Valuation counsel.

Vice-president.

Items of Expense

(1) Arbitrators' fees.

(2) Court bonds.

(3) Depositions.

(4) Drawing and recording agree-
ments.

(5) Express service.

(6) Fees and retainers of at-

torneys .

(7) Fees, dues and assessments
in associations.

(8) Furniture, repairs and renewal
of.

(9) Heating and lighting.

(10) Law books.
(11) Legal forms.
(12) Legal reports.

(13) Notarial fees.

(14) Office equipment, such as add-
ing machines, dictaphones,

typewriters, etc., repairs and
renewals of.

(15) Pay and expenses of em-
ployees other than officers

while engaged as witnesses.

(16) Printing of briefs, testimony

and reports.

(17) Special fees.

(18) Stationery and printing.

(19) Telegraph and telephone serv-

ice, commercial.

(20) Traveling expenses.
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405. Purchasing and Stores.

This account shall include the pay, office, and other expenses of of-

ficers whose duties relate chiefly to the purchase, inspection, custody, dis-

tribution, and disposition of material and supplies, including fuel and

stationery; also the pay and expenses of their clerks and attendants in

storehouses, material yards, offices and on business cars. It shall include

also loss of, or damage to, material and supplies by theft or fire while in

the custody of the stores department, and premiums for insurance on

stocks of material and supplies.

To this account shall be credited amounts charged to the investment

accounts representing proportions of purchasing and store expenses inci-

dent to material used in construction work.

Officers and Employees

Chief clerk. Inspectors.

Clerks. Laborers.
Division storekeeper. Messengers.
Foremen. Purchasing agent.

General storekeeper. Stenographers.
General supervisor of stores. Vice-president.

Also assistants who assist and act for the officers listed above.

Items of Expense

(1) Express service, (except on repairs and renewal of.

material for distribution). (7) Packing and shipping expenses,

(2) Fees, dues and assessments including hand tools and
in associations. other supplies used.

(3) Furniture, repairs and re- (g) Power. (See section 19 of
newal of. special instructions.)

(4) Handlmg material at store-
,9^ Premiums on fidelity bonds,

nouses and material yards.
, ia\ c^. i- ^ a ^_:„t:„„

(5) Heating and lighting. ?
Stationery and printing.

(6) Office equipment, such as add- d^) Telegraph and telephone serv-

ing and computing machines, 'ce, commercial,

dictaphones, typewriters, etc., ( 12) Traveling expenses.

Note A.—The expense, including wages, fuel and supplies, of operat-

ing switching locomotives at material yards and storehouses shall be

included in the appropriate primary accounts in general account III,

"Transportation department."

Note B.—Loss from deterioration, obsolesence, and from undetermined

causes in material and supplies while in custody of the stores depart-

ment shall be charged to the account to which the material would have

been charged if issued for use. If the accounts affected are not readily

indicated by the kind of material the loss shall be included in the inven-

tory adjustment. (See section 4 of special instructions.)

Note C.—When commissarial storekeepers are a part of the dining

and hotel organization their pay and expenses shall be charged to ac-

count 409, "Dining and hotel service."
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406. Real Estate and Tax.

This account shall include the pay, office, and other expenses of of-

ficers and employees whose duties relate chiefly to the acquisition, leasing

and disposition of real estate and to keeping records thereof. It shall

include also the expense incident to the handling of tax matters, and
preparation of reports relating thereto.

Officers and Employees

Chief clerk. Real estate inspector.
^'^^'^^- Right of way agent.

"oZlZTr- Stenographers.

Land commissioner. i^^ agent.
_

Messengers ^^ commissioner.

Real estate" agent. Vice-president.

Items of Expense

(1) Express service. renewal of.

(2) Fees, dues and assessments (8) Payments to others for ap-
in associations. praisals not chargeable as a

(3) Furniture, repairs and re- part of the cost of property
newal of. acquired.

(4) Heating. (9) Premiums on fidelity bonds.
(5) Lighting. (10) Stationery and printing.

(6) Notarial fees. (11) Technical supplies.

(7) Office equipment, such as (12) Telegraph and telephone serv-
adding machines, dictaphones, ice, commercial,
typewriters, etc., repairs and (13) Traveling expenses.

Note.—When officers and employees designated above are tempor-

arily assigned exclusively to work chargeable to the investment accounts

their pay and expenses while thus employed shall be charged to the

specific work on which engaged. Such charges shall be based on actual

time consumed and not on arbitrary apportionment. No charge shall be

made for merely incidental services but traveling expenses incurred solely

on account of such work shall be included in the cost thereof.

407. Telegraph and Telephone.

This account shall include the pay, office and other expenses of of-

ficers and employees (other than those employed in dispatching trains

and those located at stations), engaged chiefly in telegraph, telephone,

and wireless operations ; and the cost of supplies used in such service.

It shall include also payments to telegraph and telephone companies for

services in excess of contract allowances, or to complete amounts guar-

anteed under contracts.

Officers and Employees

Attendants. eral offices and relay offices.

Block inspectors. Superintendent of telegraph and
Censors. telephone. (See Note A to gen-
Chief telegrapher. eral account V.)
Clerks. Switchboard operators.
Messengers. Telephone operators.
Operators, including those in gen- Wire chief.
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Items of Expense

(1) Battery renewals.

(2) Battery supplies.

(3) Bicycles.

(4) Fees, dues and assessments
in associations.

(5) Furniture, repairs and re-

newal of.

(6) Heating.

(7) Lighting.

(8) Office equipment, such as add-
ing machines, dictaphones,
typewriters, etc., repairs and
renewal of.

(9) Power. (See section 19 of

special instructions.)

10) Stationery and printing.

Note.^Payments to telegraph and telephone companies for commercial

service shall be included in the account appropriate for expenses of the

office or department served.

408. Police.

This account shall include the pay, office, and other expenses of

officers and employees, wherever located, whose duties relate chiefly to

the protection of property from theft and damage, including that in cus-

tody for storage or for transportation; to protecting persons in the service

of or using the facilities of the carrier; and to co-operating with muni-

cipal, state and governmental authorities in the apprehension of offenders.

Officers and Employees

Captain of police.

Chief special agent.

Detectives.

Guards.
Lieutenant of police.

Patrolmen.

Trainriders.
Roundsmen.
Sergeant of police.

Special officer.

Superintendent of police.

Watchmen. (See Note A.)

Items of Expense

(1) Badges.
(2) Fees, dues and assessments

in associations.

(3) Firearms.

(4) Furniture, repairs and re-

newal of.

(5) Heating.
(6) Lighting.

(7) Office equipment, such as

adding machines, dictaphones,
typewriters, etc., repairs and
renewal of.

(8) Payments to detective agen-
cies and others for secret in-

vestigations.

(9) Payments to municipalities for

police protection.

(10) Stationery and printing.

(11) Temporary guards, watchmen
and poHcemen during periods

of strike or other emergency.

(12) Telegraph and telephone serv-

ice, commercial.

(13) Traveling expenses.

(14) Trespassers, protecting

against.

(15) Uniforms.

Note A.—The expense of watching roadwa\% bridges, tunnels and

other property to detect accidents or needed repairs shall be charged to

the account appropriate for the expense of repairing such property.

Note B.—The cost of permits or licenses required by municipal,

state or Federal regulations granting police powers or for authority to

carry firearms, shall be charged to account 532, "Railway tax accruals."
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409. Dining and Hotel Service.

This account shall include the pay, office, and other expenses of

officers and employees engaged chiefly in operating dining and buffet

service on trains and transfer boats, and of operating hotels, restaurants,

lunch counters, cigar and news stands, recreation halls, billiard and pool,

bathing and barber service, when operated in connection with transporta-

tion service. It shall include also amounts paid others for furnishing

such services, the cost of supplies furnished to lessees of hotels and
restaurants and other directly assignable expenses in connection there-

with.

Officers and Employees

Bell boys.
Butchers.
Checkers.
Checkroom attendants.

Chefs.
Clerks.

Commissarial storekeepers.
Cooks.
Dining car conductors.
Dishwashers.
Elevator operators.

Engineers.

Firemen.
Kitchen helpers.

Linen clerks.

Maids.
Manager hotels.

Pantrymen.
Porters.

Stewards.
Superintendent dining car service.

Superintendent hotels and restau-

rants.

Waiters.

Items of Expense

(1) Badges.
(2) Bar supplies, such as mineral

waters and other beverages,
cigars, cigarettes, tobacco,
playing cards, etc.

(3) Bedding.
(4) Cleaning interior of cars.

(5) Express service.

(6) Fees, dues and assessments
in associations.

(7) Flowers and plants.

(8) Fuel for cooking.

(9) Furniture, repairs and renewal
of, except on dining cars and
transfer boats.

(10) Heating.
(11) Ice.

(12) Kitchen utensils.

(13) Laundering.
(14) Lighting.

(15) Linen.

(16) News stand supplies, such as

newspapers, periodicals, books,
souvenirs, playing cards, etc.

(17) Office equipment, such as

adding machines, typewriters,
dictaphones, etc., repairs and
renewal of.

(18) Power. (See section 19 of
special instructions.)

(19) Premiums on fidehty bonds.
(20) Provisions, such as meats,

groceries, vegetables, fish, ta-

ble waters, etc.

(21) Rooms furnished employees,
supplies for.

(22) Silverware.

(23) Stationery and printing.

(24) Tableware.
(25) Telegraph and telephone serv-

ice, commercial.
(26) Traveling expenses.

Note A.—No charge shall be made to this account for incidental

services of employees whose pay is regularly charged to other accounts,

but directly assignable office, traveling and other expenses, shall be

charged to this account.
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Note B.—-The expense of cleaning the exterior of dining and buffet

cars, labor lubricating, and otherwise preparing them for train service

shall be charged to account 261, "Preparing cars." The cost of lubricants

for such cars shall be charged to account 308, "Train service."

Note C.—When services covered by this account are available to the

general pubUc as distinguished from passengers and employees of the

carrier the cost of fuel and supplies shall include charges at tariff rates for

transportation over carrier's line, all such charges to be credited to the

appropriate revenue accounts. (Conference ruling No. 87 reads as fol-

loviTS

:

"Carriers subject to the act may provide at points on their lines eating

houses for passengers and employees of such carriers, and property for

use of such eating houses may properly be regarded as necessary and
intended for the use of such carriers in the conduct of their business.

Such eating houses, however, must not serve the general public, or any
portion thereof, with food prepared from commodities which have been
carried at less than the full published rate, and no utensils, fuel or

servants at all employed in serving others than passengers and employees
of the carrier as such should be carried at less than tariff rates. Such
privileges as may be extended under this rule shall be applied only as

to points local to the line on which the eating house is situated.")

Note D.—When boarding outfits are operated to accommodate em-

ployees engaged in work chargeable to operating expenses, to the invest-

ment accounts or to the cost of producing material, the boarding expenses

and revenues shall be assigned to operations, investment or material costs

on an equitable basis. Such portion of the expenses and revenues as are

assignable to operations shall be cleared to this account and to revenue

account 132, "Dining and hotel," respectively. The expense of furnish-

ing meals to employees without charge shall be charged to the account

to which the pay of the employee is chargeable or to the appropriate

primary account "Other expenses."

410. Claims Organization.

This account shall include the pay, office and other expenses of

officers whose duties relate chiefly to the examination, investigation and

settlement of claims, such as those covering loss and damage to shipments,

injuries to persons, damage to livestock, overcharges, and damage to the

property or interests of others ; the pay and expenses of clerks and at-

tendants forming the organization for handling claims; also the expense

of handling and disposing of unclaimed and damaged shipments, and

directly assignable expenses of freight claim prevention work.

Officers and Employees

Adjusters. Inspectors.

Auditor of overcharge claims. Investigators.
Chief clerk Machine operators.
Claim agent.

Clerks. Messengers.

Freight claim agent. Stenographers.
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Items of Expense

(1) Arbitrators' fees. typewriters, etc., repairs and

(2) Expense of conducting sales renewal of.

of undelivered and unclaimed (9) Operating unclaimed- freight

shipments, articles and p^r- depots.

eels, including advertising, (10) Pay and expenses of em-

auctioning, and expense of ployees and others attending

labor. (See note A.) inquests, when directly as-

(3) iixpress service. ^,_ signable.
,

, .

(4) Fees, dues and assessments in O^) Penalties for delay ih payment

associations. m9N?.^'^™'- ^^^^ r? \ ^^
.r\ T- -^ -J 1 ( 1-^) Jrremiums on ndelity bonds.
(5) Furniture, repairs and renewal

^ ^3^^ Salvaging damaged shipments.
° •

, r 1 <-•
(^4) Stationery and printing.

(6) Heating and hghting. (15) Storage payments.
(7) Notarial fees. (I6) Telegraph and telephone serv-

(8) Office equipment, such as add- ice, commercial,
ing machines, dictaphones, (17) Traveling expenses.

Note A.—No charge shall be made to this account for the pay or

expenses of employees, other than those of the claims organization, who
render service only incidentally in connection with the sale of undelivered

shipments, articles and parcels.

Note B.—Interest on delayed claim payments shall be charged to

income account 547, "Interest on unfunded debt."

411. Valuation.

This account shall include the pay, office and other expenses of

officers and employees engaged chiefly in the ascertainment, reporting

and perpetuation of records (in accordance with Federal or state require-

ments) of the value of propert}^ owned or used.

Officers and Employees

Appraisers. Messengers.
Chain men. Stenographers.
Chief clerk. c j • j^ *
/-, , Surveyors and assistants.

Computers. Valuation accountants.

Draftsmen. Valuation engineers.

Items of Expense

(1) Express service. typewriters, etc., repairs and

(2) Furniture, repairs and renewal renewal of.

of. (7) Payments to others for ap-

(3) Heating. praisals.

(4) Lighting. ^) Stationery and printing.

)_: T,, .
, , (9) iechnical supphes.

(5) Notarial fees. (jq) Telegraph and telephone serv-

(6) Office equipment, such as add- ice, commercial,
ing machines, dictaphones, (11) Traveling expenses.

Note.—No charge shall be made to this account for incidental services

of employees whose pay is regularly charged to other accounts, but di-

rectly assignable office, traveling and other expenses shall be charged to

this account.
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412. Pensions and Relief.

This account shall include the pay, office and other expensed of

officers and employees engaged chiefly in conducting pension and relief

departments; contributions to such departments; also pensions or gratui-

ties paid to retired employees, and to the heirs of retired or deceased

employees. It shall include also the expense of operating hospitals, and

premiums on policies under which employees are insured and they or their

heirs are the beneficiaries.

Officers and Employees

Clerks. Stenographers.

Medical examiners. Superintendent pension department.

Messengers. Surgeons.
Nurses.

u^^^a Superintendent relief department.
Secretary pension board. ^^f^

Items of Expense

(1) Bedding and linen for hospi- (9) Office equipment, such as add-

(.^Ig
ing machines, typewriters,

(2) Express service. dictaphones, etc., repairs and

(3) Fees,.dues and assessments in
^^^^

^^newal of.^^^
^^^^.^^ ^^ ^^

associations.
^p^^j^j instructions.)

(4) Furniture, repairs and renewal
^j^) Premiums on fidelity bonds,

of.
( 12) Stationery and printing.

(5) Heating. (13) Technical supplies.

(6) Hospital supplies. (14) Telegraph and telephone serv-

(7) Laundering. ice, commercial.

(8) Lighting. (15) Traveling expenses.

Note A.—Contributions to local fire departments or on account of

catastrophes, epidemics, etc., shall be charged to account 414, "Other ex-

penses."

Note B.—Payments to employees for time absent on account of sick-

ness, not compensation for personal injuries, when the regular pay of

the employee is chargeable ordinarily to more than one primary account

shall be charged to the primary account "Other expenses," in the ap-

propriate general account. When such regular pay is chargeable to a

single primary account allowances during sick leave shall be charged to

that account.

Note C.—No charge shall be made to this account for incidental

services of employees whose pay is regularly charged to other accounts,

but directly assignable office, traveling and other expenses shall be charged

to this account.

Note D.—The expense of operating hospitals when paid from provi-

dent funds shall be charged to the appropriate ledger account classable in

balance-sheet account 769, "Liability for provident funds."
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413. Incidental Operations.

This account shall include that portion assignable to commercial op-

erations of the expense of operating facilities, such as power plants, wood
preserving plants, ice plants, toll bridges, amusement parks for traffic

purposes, etc., when the facilities are operated both in connection with

transportation service and for the benefit of others; also the expense of

operating (see note D) equipment and special machine service for the

benefit of others (except when in connection with transportatipn opera-

tions of the carrier), such as:

(a) Wrecking, pile-driver, steam-shovel and other special ma-
chine service.

(b) Engine service on tracks of others. (See note C.)

(c) Train service furnished others over tracks of others.

Note A.—No charge shall be made to this account for incidental

services of employees whose pay is regularly charged to other accounts,

but directly assignable office, traveling and other expenses shall be

charged to this account.

Note B.—When facilities referred to in this account are distinct

from those used in transportation service and are operated solely for the

benefit of others the revenues and expenses shall be included in income

accounts 502, "Revenues from miscellaneous operations," and 534, "Ex-

penses of miscellaneous operations."

Note C.—No charge shall be made to this account for engine service

on tracks of others when incidental to operations over the carrier's own
tracks.

Note D.—Operation by the carrier means operation by crews func-

tioning as employees of the carrier.

414. Other Expenses.

This account shall include operating expenses not chargeable to any

of the other accounts in this classification.

Items of Expense

(1) Contributions to hospitals involving no obligation to perform services

for the carrier.

(2) Donations on account of catastrophes, epidemics, etc.

(3) Participation in expenses of bureaus or committees handling legis-

lative matters.

Note.^Loss from erroneous payment of wages shall be charged to the

primary account "Other expenses," that is 220, 264, 318 or 355, or to the

primary account in this general account appropriate for expenses of the

department responsible for the error.

VI. COMPENSATION FOR DAMAGES
The primary accounts in this general account are designed to show

amounts payable as compensation for injuries to persons, and for damage

to the interests or property of others.
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Note A.—Pay and expenses of officers and emploj'ees constituting an

organization engaged exclusively in the investigation and settlement of

claim matters shall be charged to account 410, "Claims organization."

(See note B to general account V, "Other departments and expenses.'')

Note B.—Expenses incident to suits growing out of claims such as

amounts paid witnesses, notarial fees, court costs, etc., shall be charged

to account 404, "Law."

Note C.—When compensation for injuries or damages, other than

damage to property jointly used, is borne jointly by two or more carriers.

each carrier shall include the portion borne by it in the appropriate

primary account in this general account. The expense of repairing

damage to property jointly used shall be charged by the operating carrier

to the appropriate maintenance accounts and cleared to participating car-

riers or to the carrier responsible for the damage, through the joint fa-

cility accounts.

451. Injuries to Persons.

This account shall include amounts payable for damages resulting

from injuries to or death of persons; also the pay, office and other ex-

-penses of physicians, surgeons, nurses, etc., when not retained in con-

nection with operation of a relief department.

Items of Expense

(1) Ambulance service.

(2) Artificial limbs.

(3) Compensation for injuries or death.

(4) Funeral expenses.

(5) Hospital service, payments for. (See note B.)

(6) Medical and surgical services and supplies.

(7) Nursing.

(8) Transportation, payments for.

(9) Undertakers' services and supplies.

(10) Payments under laws governing workmen's compensation insurance.

Note A.—When payments for injuries to persons include an allowance

for damage to wearing apparel, such allowance shall be charged to account

453, "Other damages," when separable; otherwise, the entire payment shall

be charged to this account.

Note B.—Contributions and donations to hospitals involving no ob-

ligation to perform services for the carrier shall be charged to account

414, "Other expenses."

Note C.—The expense of operating hospitals, when paid from provi-

dent funds, shall be charged to the appropriate ledger account classable

in balance-sheet account 769, "Liability for provident funds." Such ex-

pense when borne by the carrier shall be charged to account 412, "Pensions

and relief."
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452. Damage to Shipments,

This account shall include amounts payable for loss or destruction

of, or damage or delay to, revenue freight (including locomotives and cars

transported as freight), baggage, express and milk shipments and mail.

The difference between the amount received from the sale of undelivered

articles and shipments and the amount of unpaid charges thereon shall

be included in this account.

Items of Expense

(1) Reconditioning damaged shipments to effect delivery. (See item 21

in account 303, "Station service.")

(2) Charges paid other carriers on shipments lost or destroyed on the

carrier's line. (See note A.)

(3) Loss from erroneous delivery of shipments.

(4) Loss from erroneous forwarding of shipments. (See item 7 in ac-

count 318, "Other expenses.")

(5) Grain or other commodities purchased to make good damage or

shortage.

(6) Loss of or damage to articles checked as parcels.

Note A.—The carrier's tariff charges on lost, destroyed or damaged-

shipments, for which neither consignees nor consignors are Hable, shall

be charged to the revenue account previously credited.

Note B.—This account shall not be used as a clearing account for

claims paid in advance of investigation with other carriers. (See balance-

sheet account 727, "Other unadjusted debits.")

Note C-—Loss from damage, destruction or shortage of company

material in transit shall be charged to the accounts to which the ma-

terial would have been charged if issued for use. If the accounts affected

are not readily indicated bj' the character of the material the loss shall be

charged to the material account and included in the inventory adjustment.

453. Other Damages.

This account shall include amounts payable for damages to the prop-

erty or interests of others, not otherwise provided for; also the expense of

repairing damaged property.

Descriptive List of Damages

(1) Damage to equipment of others, except as provided for in account

452, "Damage to shipments," and in the equipment repair accounts.

(2) Detention of vessels at drawbridges.

(3) Ejectment of passengers.

(4) Errors in transmission of telegraph messages.

(5) Failure of trains to stop for passengers.

(6) Failure to furnish cars.
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(7) False arrest.

(8) Furnishing erroneous information regarding train schedules.

(9) Interference with the business of others.

(10) Livestock killed or injured, other than that carried as freight, less

salvage recovered.

(11) Loss of or damage to personal effects or wearing apparel, except as

provided for in account 452, "Damage to shipments."

(12) Obstructing streets. (See note A.)

(13) Passengers missing connections due to train delays.

Note A.—Fines assessed by public authorities for the violation of

Federal, state or municipal regulations s'^all be charged to profit and loss

account 621, "Miscellaneous debits."

Note B.—When payments for injuries to persons include an allow-

ance for damage to wearing apparel, such allowance shall be charged to

this account, when separable; otherwise the entire payment shall be

charged to account 451, "Injuries to persons."

454. Insurance.

This account shall include premiums, except reinsurance premiums,

for insurance against losses of whatever character when such losses are

chargeable to the primary accounts in general account VI, "Compensation

for damages," including premiums for steamship club insurance. Insur-

ance recoverable shall be credited to this account. (See section 9 of spe-

cial instructions.)

VIL TRANSPORTATION FOR INVESTMENT—CR.

470. Investment Credits.

This account shall include fair allowances representing the expense

of transporting, on transportation trains, men engaged in and material

for construction. Amounts credited to this account shall be charged con-

currently to the appropriate property investment accounts.

(Note.—Consideration is being given to the preparation of a formula

or rule for use in determining the basis of credits to this account, such

rule to be incorporated in the text of this account prior to issuance of

the classification under order.)



RAILWAY ACCOUNTING OFFICERS ASSOCIATION

SPECIAL COMMITTEE ON REVISION OF THE CLASSIFICA-
TION OF OPERATING EXPENSES

Washington, D. C, December 7, 1923.

Mr. a. J. County,

President.

The Committee appointed Alay 15, 1922, to co-operate with the

Bureau of Accounts of the Interstate Commerce Commission in the

revision of the Classification of Operating Expenses, submits , herewith

its report, together with a copy of the proposed accounts and text thereof,

issued in tentative form by the Bureau of Accounts of the Interstate

Commerce Commission for criticism and suggestion.

During the months of January, February, March and April, 1923,

the Committee was in almost continuous session from Monday to Friday

of each week actually being in conference an aggregate of sixty-five

days. The Bureau set apart Room No. 718 in the Interstate Commerce
Building, Washington, for this work, and Messrs. W. H. Swinney and

W. H. Judge of the Bureau of Accounts sat with the Committee at all

its sessions, during this period, and the Committee here records its ap-

preciation of the facilities furnished and the hearty co-operation of the

Bureau in this work.

At that time, May, 1923, the revision had reached a stage where it

seemed necessary to Mr. Wylie, Director of the Bureau, to submit it

to the other Bureaus of the Commission for suggestions and your Com-
mittee adjourned to await advice from Mr. Wylie that he was ready to

resume the joint conferences. On November 21st, the tentative revision

in its present form was issued to each member of the Revision Committee

and to the members of the Committee on General Accounts, also to the

State Commission.

Your Committee, therefore, held a meeting at the Association rooms,

Washington, D. C, beginning December 3rd to compare the classification

submitted with the results of the joint conferences, and prepare this

report.

When your Committee first met in January, 1923, the general fea-

tures of the Classification were discussed and particularly the desirability

of preparing a cost accounting classification or a simple distribution of

operating expenses, and the Bureau decided the latter would be preferable

on account of the excessive expense which would be incurred in carrying

out the provisions of a cost accounting system. Your Committee concurred

in this view as it seemed to be the wish of all concerned to so simplify

the distribution of bills, vouchers, reports, payrolls, etc., that expense for

clerical service might be reduced.

The Classification of 1914 in its general construction is simply an

enlargement of previous Classifications which have been used for a great
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many years. While there was some revision of principles, the general

form was continued and there was at all times more or less of an attempt

to make certain primary accounts represent the cost of doing a particular

class of work. These cost accounting measures were not carried to a

definite conclusion, the result being that misleading statements have been

made with respect to the "cost" of certain activities of the carriers. For

example, the cost of ties laid in track has been computed by adding the

invoice price of a tie, plus the labor ot laying and such other elements

as were included in the operating expense account covering this par-

ticular function. In no case was the expense of transportation over a

carrier's own line of this material included in the cost ; neither were

there any overhead expenses for supervision or interest on the plant

included in the calculations. Therefore it was decided to eliminate all

attempts at cost accounting so that the primary accounts will show the

direct expense for labor, material and miscellaneous charges, and do

away with transfer billing between departments of the service, as far as

possible.

SPECIAL INSTRUCTIONS

The sections of the Special Instructions are not arranged in sequential

order and it is understood the Bureau will rearrange these paragraphs

before printing, and will also combine certain sections in which matter

is apparently duplicated, such as sections 16 and 2Z relating to expenses

during additions and betterments work.

The special instructions have been changed by providing a primary

account for shop expenses and including the store expenses with pur-

chasing expenses in a primary account. These expenses, heretofore, have

been distributed on prescribed bases, over the primary accounts and this

element of expense, consequently, was buried. As a matter of efficiency

and economy it would seem preferable that items as large as these should

be shown in gross amounts in order that supervising officers may be in

a position to determine whether or not proper diligence is being employed

to keep down the cost of this class of expenses. The clerical labor of

keeping the accounts and making the distribution of these items is very

large when the railroads arc considered as a whole and the saving

should be apparent, particularly on the larger lines. In making charges

against others for work performed and material furnished a great many
"overhead" expenses have not been included for the reason that shop

and store expenses have been distributed to operating expenses, and

not to the cost of material handled. In this way they are lost sight of, in

the preparation of bills against outside parties.

Section 1 of special instructions prohibits the Equalization of Ex-

penses for repairs, the Bureau having decided that accounting on this

basis is not correct and permits of manipulations of the accounts which

cannot be justified. All accounts are to be stated as nearly as practicable

on the basis of accruals and the definition of accruals (see paragraph (t)

page 9) is given as "occurrence of transactions" so that repairs and re
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newals must be charged monthly as the actual work is done. We think

the rule should be amended so as to permit of charges for accruals based

upon an annual program for renewals, no balances to be carried over

at the end of a fiscal year.

Section 2 in the definition of "Labor" as relative to "Repairs" appear-

ing on page 3, paragraph (c), we recommend the omission of the second

sentence beginning "except where," for the reason that it does not con-

stitute a part of the definition of labor, and the matter is fully covered

in the text of the accounts.

Paragraph (d) Materials and Supplies—We suggest a rearrangement

of this paragraph so as to read as follows

:

(d) Material and Supplies includes the cost of material, small tools

and supplies, at the point of free delivery, plus freight charges over

other lines ; less the value of material recovered from property repaired

and from temporary tracks, scaffoldings, coffer dams, and other temporary

structures used in repair work ; the expense of manufacturing, finishing,

or production by employes, including operation of reclamation plants, and

the expense of chemical treatment of ties, bridge material, etc., including

handling at treating plant. It shall not, however, include expenses of

transportation over the carrier's line. In computing the cost of material

fabricated, proper allowance shall be made for the value of unused por-

tions and of cuttings, turnings, borings, etc. The cost of all unapplied

material and supplies shall be carried in balance-sheet account 716,

"Material and Supplies" except that in order to avoid undue refinements

in accounting, articles of minor value, such as hand tools, tie plugs, tor-

pedoes, material for minor equipment repairs, locomotive, train and sta-

tion supplies, etc., for which it is impracticable to maintain record of

actual use, may be charged out when issued.

Paragraph (o) gives a definition of "Retirement of property" (see

page 7) and in addition to the retirement of units of property actually

dismantled, provides for the writing out of units of property when the

cost of repairs forms the major part of the value of the unit as repaired

as provided in Section 7 of general instructions in the classification of

Road and Equipment. This is a continuation of a provision in the present

classification that has given rise to serious complications and, in the

opinion of your Committee,, is not founded on correct principles. So long

as a piece of property in current use is deemed of sufficient value to retain

in the service, we think the repairs should be charged to operating expenses,

and that the depreciation reserve should not be used until the property

is finally removed from service as worn' out, obsolete or inadequate. If

in the repairing of the property any additions and betterments are made,

the cost should be included in the investment account. An appraisal of

these additions and betterments can be made with as great a degree of

accuracy as the two estimates required at present.

Paragraph (r) gives a definition of "Service value" but as this term

is not used in the text of accounts we recommend the definition of "Service

loss" be restored reading as follows

:
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(r) Service loss means the excess of the ledger value (see paragraph
u) of property retired over the value of material or property recovered.

Paragraph (s) should be transposed and amended as follows:

(s) Profit on property sold means the amount received in excess of
the cost or ledger value. Expenses incident to a sale, including the
expense of conditioning or fitting property for sale, shall be accounted
for as a deduction from gross receipts before computing profit (see sec-

tion 13). If a profit is realized from a sale of property the sum carried

in the depreciation reserve with respect to the property sold, if any, shall

be charged to the reserve and credited to the operating expense account
appropriate for the retirement of the class of property sold.

Section 3 provides for a separation of each primary account as be-

tween Labor, Material, and Miscellaneous items. While your Committee

gave due consideration to the instructions contained in President Scott's

letter of October 17, 1922, stating the views of the Committee on General

Accounts on this subject and refrained from suggesting this provision,

when the Bureau brought the matter up for discussion it was found that

the Committee was unanimous in the opinion that a subdivision of the

accounts in this manner is a great aid in analyzing the expense accounts

and is now being made by a considerable number of the carriers. We
believe the basis outlined by the Bureau is workable and can be accom-

plished without any increase in clerical work. We suggest in Paragraph

(a) the words "regardless of the basis of compensation" in the third line

be stricken out and there be inserted instead the words "as reported to

the Interstate Commerce Commission in the monthly report of number

of employees, service hours and compensation, statements A and B."

In paragraph (c) insert at the end of line five, the word "pensions."

Section 6 of the special instructions relating to Joint Facilities and

the primary accounts therefor, has not been written for the reason that

the Commission has under consideration the case of a carrier whose

operations cover practically the whole field of joint facilities and the

Bureau preferred to await the decision of the Commission in this case

before writing its accounting instructions. Your Committee submitted

to the Bureau a proposal to create a general account for these debits

and credits consisting of one debit account to include both maintenance

and operation and corresponding credit account, instead of showing debits

and credits in each of the general accounts. We are of the opinion that

no good purpose is served by including these accounts in the several general

accounts and that the results of the general accounts so stated are often

misleading. In the case of lump sum contracts or where the payment is

on a basis of a rate per car, per ton, per ton mile or other unit, the dis-

tribution as between departments is arbitrary and meaningless. It appeals

to your Committee the general accounts should show the expenses actually

incurred on the property operated by a carrier and that one general account

showing separately the debits and credits representing the payments to

and receipts from other carriers would better exhibit the results of op-
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eration. Each company would no doubt prepare an analysis of these

debits and credits by the several contracts, thus showing the amounts paid

to or received from other carriers for joint service. In other words the

accounting for these joint facilities would be upon a contract basis instead

of an arbitrary distribution of expenses. To this end your Committee

submits a text for a debit primary account, the credit account to correspond

therewith if approved:

"Joint Facilities Settlements—Debit."

This account shall include payments to others for the accounting

carrier's proportion of the expenses of maintenance and operation of

transportation facilities used jointly, also lump sum payments for use of

joint facilities which include rent, maintenance and operation; (See Note
C) except those included by the operating carrier in accounts 308, 309

and 310. (See section 6 of special instructions.)

Note A.—Freight charges assessed at tariff rates by the operating car-

rier on material and supplies used in the maintenance and operation of

joint facilities shall be credited by it to revenue accounts and charged
by the debtor company to this account.

Note B.—Payments for joint facility arrangements with electric railway

or telegraph and cable companies, shall be treated in the joint facility

accounts of steam railroads.

Note C.—Payments for use of joint facilities in a lump sum or at a rate

per mile, per ton or other unit, when such payments include rent and
maintenance, shall be accounted for through the joint facilities accounts

provided for in the classification of Income Accounts.

Your Committee also recommends that the special instructions when

written include a definite interpretation of joint facilities, reading sub-

stantially as shown on page 195 of the thirty-sixth Report of the As-

sociation.

Section 7 is devoted to a long description of the accounting for

"Strike Expenses." It should be remembered that the work of revision

was commenced shortly' after the shopmen's strike and the accounting for

the large expenditures incident thereto was a very live subject. No doubt

this was the impelling motive for giving this matter so much considera-

tion and at the time it seemed necessary to cover this accounting by

specific rules. Your Committee has given this subject further consider-

ation and is now of the opinion that the entire section should be omitted

from the classification for the reason that it does not seem wise to give

cognizance to strikes as though we were expecting them as a regular

expense. Most of the expense referred to in this section will be charged

as provided and the emergency expenses can readily be distributed to

proper accounts in the proposed classification.

In our progress report dated January 12, 1923, reference is made

to the proposed treatment of rentals heretofore charged to operating ex-

penses and which the Bureau has decided must be shown as a charge

against Income on the principle that such rentals represent payments to
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others for use of facilities which the carrier requires in the conduct of

its biisiness, and are not represented in its Investment Account. The
Bureau now proposes that a new account be created to be called "Rent

for Property" to be shown in the Income Statement as follows

:

Operating revenues,

Operating expenses,

Net operating income,

Rent from property,

Rent for property.

Tax accruals,

Uncollectible revenue,

Railway operating income.

This seems to be a proper disposition of the rental matter as it will

not, in any way, affect the Net Railway Operating Income of the carriers.

Section 12. The Bureau is not ready to write the accounts or the

special instructions relating to Depreciation, and deferred this subject

until the Commission has rendered a decision as a result of the require-

ments of the Transportation Act of 1920. Your Committee recommends

that one account each for "Depreciation" and "Retirements" be created

in general accounts I, Roadway and Structures Department, and II,

Equipment Department, instead of the accounts as they now appear under

the several primary accounts. There does not appear to be any good

purpose served in showing these items by classes, as the amounts for

depreciation are only arbitrary charges and do not represent out-of-

pocket expenses, until the final retirement of a unit of property. Your
Committee suggests that the statement of operating expenses would be

more comprehensive if cash expenditures were shown in detail by- the

primary accounts, followed by the book entries for depreciation and re-

tirements. The regulation of the depreciation and its effect upon the

several classes of property necessarily must be conducted through the

"Reserve" accounts, for which a full detail of all classes of equipment

and of each unit or class of fixed property will have to be maintained.

In this way the usefulness of the charge to expenses by separate accounts

seems to be of little value and presents an awkward statement to analyze.

Again this charge will become practically a fixed charge and it appears

useless to require regular postings month after month in the expense

accounts for each class of property which will be closed at the end of

each year into Profit and Loss, and the same procedure will be repeated

each year. In the meantime the schedules supporting the Reserve account

will contain all these charges together with the adjustments due to retire-

ments. Your Committee suggests the following as a text for the pro-

posed accounts

:

Roadway and Structures—Depreciation.

This account shall include uniform monthly charges during the period

of service, representing the estimated service loss, to provide a reserve

for the ultimate retirement of structures covered by the order of the

Commission designating classes of property to which depreciation charges
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shall be applied. These charges shall be based upon the ledger value of

such structures to which shall be applied the percentage fixed by the

Commission as appropriate for each particular class. Charges to this

account shall cease if the accumulation in the reserve account plus the

value of salvage equal the ledger value of the particular class of structures.

Roadway and Structures—Retirements.

To this account shall be charged the ledger value of land and fixed

improvements retired from transportation service upon which charges

have not been made to "depreciation" accounts currently, also amounts
necessary to adjust the differences between the ledger value (less salvage)

and the amount of accumulated depreciation charges to the date of retire-

ment, of property subject to current monthly charges for depreciation.

GENERAL ACCOUNTS
The general accounts conform to the old established practice of rail-

ways in separating the expenses by the usual principal departments of

service, except "General Expenses" which heretofore has been a mix-

ture of departmental and other miscellaneous expenses in which the

primary accounts were not consistent with those in the other general

accounts. To bring all classes of expenses in harmony, primary accounts

have been created for each of the recognized departments of railway serv-

ice which are now grouped in a general account styled "V, Other Depart-

ments and Expenses" following the first four leading departments. In

this general account a primary account has been created to include the

pay and expenses of officers and staffs whose jurisdiction does not relate

principally to one department of service. The provision in the classifi-

cation of 1914 for an equal distribution of such expenses has been pro-

ductive of some absurd results and consequently bitter criticism.

The general account for Transportation-Water Line has been elim-

inated. During our discussion of this account we had the benefit of the

presence with the Committee of Mr. M. Kerr, Auditor, Atlantic Steam-

ship Lines (Southern Pacific System) who came from New York at

our invitation and spent two days. As a result two accounts in Trans-

portation Department "Water Transfer Service" and "Line Vessel Service"

were created to account for the expense of operating water transporta-

tion, when performed by a carrier in connection with a rail line. All

expenses of such carriers for shore terminals will be distributed to the

appropriate primary accounts provided for Station Service, Supervision,

Stationery and Printing, etc. This will simplify and harmonize the ac-

counting for combined rail and water service.

General Account VI, Miscellaneous Operations, has been eliminated

and the merger of the accounts contemplated in the resolutions adopted

by the Association at its special meeting in March, 1914, has been prac-

tically accomplished. (See R. A. O. A. 29th Report, page 10.)

A new general account, VI, Compensation for Damages, is created to

account for casualties to others, to include the payment heretofore charged

to the several departments for injuries to persons and damage to property.
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The attempt to locate the responsibility to a particular department for

an injury, provoked some anomalous situations, and it was largely a

matter of individual opinion as to where the expenditures should be

charged. Your committee's view of this matter is that expenses of this

character are not entirely controllable by the carrier's officers, and are

of a character that should not be considered in the light of working ex-

penses. So far as it is humanly possible, the carriers attempt to reduce

these expenses to a minimum, both for the safety of the public and the

saving of their revenues. The Transportation Department should not be

charged expenses for loss and damage of freight in a wreck caused by

a locomotive or car failure, or a broken rail. It would also appear to

be a wise provision to let this class of expenditures stand out for the

purpose of stimulating the efforts of all concerned to help in reducing

the amount.

General Account VII, Transportation for Investment—Credit, remains

unchanged, although your Committee urged its elimination. The purpose

of this account is to make possible a correct cost accounting for Investment

Accounts and while your Committee recognizes the correctness in principle

of this procedure, it appears to be a refinement of accounting made upon

an arbitrary basis and not warranting the clerical labor necessary to its

continuance. We found that all carriers show credits of only about

$6,900,000 during the year 1921, the large part of this being on the lines

in the western district. We recommend its elimination as an arbitrary

reduction of operating expenses and for the reason that as it is confined

to "transportation" trains which practically means "revenue" trains, the

expense cannot be stated even approximately correct.

PRIMARY ACCOUNTS
The primary accounts with their texts are largely self-explanatory

and provide for a minimum of distribution or "splitting" of the pay of

employes. Many inaccuracies now exist in the accounts due to refine-

ments called for in the present classification, particularly as the initial

reporting is done by employes who have not the training to properly

perform this service, such as section foreman, mechanics, etc. As a re-

sult much of the original data for the distribution of expenses is on

arbitrary bases or by pure "guess" and naturally does not reflect true

conditions and tends to misleading results. For this reason the accounts

have been grouped in such a way that the service performed is clearly in-

dicated and the distribution of pay and expenses is reduced to a minimum.

This will not prevent any carrier from sub-dividing the primary accounts

to suit its operating conditions so long as the integrity of the primary

account is not disturbed. The principal changes in primary accounts are

given below

:

201. Supervision.

Title changed to Supervision to prevent misunderstandings particularly

as between "Superintendence" and "Superintendents." More comprehensive

as the account includes all expenses in supervising offices. Account is
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Vimited to pay and expenses of officers whose duties are solely or chiefly

c'oncerned with maintaining roadway and structures, to avoid prorating on
arbitrary basis. Payments for detective services are transferred to Police

Account.

202. Roadway Maintenance.

There has been merged with this account the expense of track laying

and surfacing. At present the separation of labor as between these two
accounts is largely guesswork and the benefits derived from such separation

are questionable. The expense of removing snow, ice and sand is also

included as this expense is in no way different from ordinary removals

of other refuse from the roadway. The repairs of roadway at grade cross-

ings is also included, there being no particular reason for separating a cross-

ing from the balance of the roadway.

203. Ties.

Provision was made for renewals of all ties whether of superior

quality, larger size or treated. The estimated life of these different classes

of ties is largely a matter of conjecture and is controlled by climatic con-

ditions at point of use. Since our joint conference with the Bureau,

there has been inserted Note F to this account and we think it should

be omitted as it is in conflict with the text of the account reading "those

of a superior or an inferior kind." It is a question whether a metal tie

would cost more than a treated wooden tie at present or whether one or

the other is superior or inferior.

207. Fences and Signs.

Having disposed of the maintenance of crossings, the signs, being

somewhat analogous to fences, so far as maintenance is concerned were

merged with fences.

208. Bridges, Trestles and Culverts.

Heretofore this account has been limited to track structures, and

it is now proposed to include elevated structures, and bridges over as

well as those under the track. There seems to be no warrant for calling

a bridge by two different names so long as the carrier is required to

maintain it. This account also disposes of the refinement heretofore ex-

isting between a drain and a culvert, the principle being established that

any system of openings under the track shall be treated as a culvert.

This is another effort to remove the necessity of splitting time of main-

tenance employes.

210. Roadway and Shop Structures.

The present separation of the different classes of structures seemed

to be an unnecessary refinement and it was decided to classify the struc-

tures into three groups. The group covered by this account consists of

buildings devoted principally to maintenance work. It includes all shop

buildings, enginehouses, roadway buildings, power plant buildings and

snow sheds.
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211. Station and Office Buildings.

Includes all freight and passenger stations, warehouses, elevators,

wharves, and other structures having to do with the handling of traffic,

as well as offices for the carriers forces. The maintenance of all ma-

chinery used in connection with these facilities will be included, including

power plants when solely for furnishing power, heat or light to such

structures.

212. Fuel and Water Stations.

This group consists of structures used in connection with the opera-

tion of trains, and is a combination of two accounts in the present classi-

fications.

213. Telegraph, Telephone and Signal Systems.

It is considered that as the maintenance of these facilities is so

closely allied, no good purpose is secured by keeping them separate. On
many roads the work of repairing telegraph and signal systems is per-

formed by the same group of employes and the combination in one account

will obviate the necessity of dividing the time of these employes.

214. Electric Transmission Systems.

In the present classification a distinction is made between "transmis-

sion" and "distribution" systems, but the function of both systems being

to carry the power to point of use, it seems practical to merge the ac-

counts. All classes of transmission are now included, both underground

and overhead.

216. Machines and Tools.

Heretofore small tools and supplies for maintenance work were

charged to a separate account. It was thought to be better accounting

to charge the supplies used to the same account as the pay of the

employes, this being the general rule followed in the other accounts, and

combine the machines and tools in one account.

217. Public Improvements.

A clearer definition of this title is given, and all paving on public

streets will be charged hereto, together with improvements to public

property, whether by assessment or otherwise.

218. Insurance.

This account provides that it be charged with all premiums paid for

insurance of way and structures, and that it be credited with all re-

coveries on account of losses, the actual loss or damage to be charged to

the account appropriate for repairs or retirements of the insured property.

In cases of large losses requiring considerable time to adjust, the amount

expended for restoring the property may be carried in a suspense account
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until recovery is determined, so that the debit and credit to expenses will

be made in the same month. If the expenditures for restoration are

charged out before insurance recovery is made the latter amount may
be estimated and adjusted when settlement is concluded.

219. Stationery and Printing.

All items of "oflfice equipment" such as typewriters, dictaphones,

calculating machines, copying presses, etc., have been eliminated from this

account, the expense of repairing and renewing such equipment to be

charged to the account appropriated for the cost of supplies consumed

in the office where such equipment is used.

221. Work Train Service.

The matter -of Work train service was also referred to in the prog-

res'? report and as a result of the meeting of the Committee on General

Accounts the several members of that Committee wrote to the Secretary

giving their views of the proper accounting. While your Committee feels

that the segregation of this expense is a departure from the principle

underlying the proposed classification, that all expenses should be charged

directly to the account representing the service performed, a majority of

the letters received indicated a desire for a primary account to include the

work train expenses applicable to Roadway and Structures. Such account

has been provided and it will exhibit this class of expenses instead of

prorating them among the other maintenance accounts, in this way sav-

ing the clerical work of making the distribution of work train expenses

over the numerous primary accounts, and it is felt that the supervising

officers will be interested in knowing the expenses of this service.

251. Supervision.

See remark on account 201.

252. Equipment-Shop and Power-Plant Machinery.

This is a consolidation of present accounts 302, Shop Machinery, 304

Power plant machinery and 306, Power sub-station apparatus.

253. Locomotive Repairs.

Consolidation of Steam and other locomotive repair accounts. The
expense of moving locomotives to shops for repairs is taken out of this

account and allowed to remain in the primary accounts under Trans-

portation Department, it being the duty of the latter department to get

a disabled locomotive to shop for repairs. Charges for repairing locomotives

of others damaged by collision, wreck or other cause on joint tracks or at

crossings, transferred from damage to property account to this account.

254. Freight Car Repairs.

To include repairs of all cars designed to carry loads whether as-

signed to commercial or work service ; also cabooses. By this fneans

some time and labor will be saved in attempting to separate the repairs
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of gravel and ballast cars. The motor feature of motor freight cars

will also be charged to this account. Expenses for moving cars to shop

for repairs will be included in Transportation expenses. Charges for re-

pairing Freight cars of others damaged by collision, wreck or other cause

on joint tracks or at crossings, transferred from damage to property

account to this account.

259. Shop Expenses.

A new primary account to which will be charged substantially all

amounts now included in the clearing account. This will avoid the tedious

pro-rate now necessary to distribute these expenses. It is also felt the in-

formation furnished by this account will be of value to the managment

in regulating certain expenses.

260. Preparing Motive Power.

A consolidation of the two accounts Engine house expenses—Road

and Yard, and a transfer of these expenses from Transportation to

Equipment Department. The term heretofore used was a misnomer as the

account did not include all expenses incurred at enginehouses and did

include certain elements of locomotive preparation not performed at en-

ginehouses. The reason for transferring from one general account to an-

other is that a locomotive is not considered ready for transportation serv-

ice until the work of firing up, lubricating, etc., has been performed. Also

that at the end of each run the engine receives a certain amount of prepara-

tion and incidental repairs before it is again ready for service. This

arrangement will avoid a large amount of accounting necessary to segre-

gate and bill these expenses from M. of E. to Trt»nsportation and at

the same time will lodge the expenses where they logically belong, such

work being done by mechanical department employes.

261. Preparing Cars.

A new primary account to be included in Equipment Department

to include the expense of preparing cars for service, such as the labor

costs of cleaning, icing, watering, gasing and lubricating and the supplies

used in such work. The cost of the supplies consumed in train operation

is charged to Train service.

262. Insurance.

See remarks on account No. 218.

301. Supervision.

See remarks on account No. 201.

303. Station Service.

This is a consolidation of several accounts all being in the nature of

station expenses and will reduce the work of distributing items charged

and credited for station service. Your Committee believes that no ad-
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vantage has or would accrue to carriers by k'jcping the various accounts

separated as in the present classification. The result of the consolidation

will be to furnish a figure much more comprehensive as to station op-

erations than the several accounts now used.

304. Transfer and Delivery Service.

Our progress report also called attention to a demand of the Bureau,

that all charges for switching, drayage, elevation, transferring, Jighterage,

wharfage and payments for completing a haul, which are at present charged

against Revenues, should be included in operating expenses. We under-

stand a protest was filed with the Commission on this matter and after

considerable discussion and argument, your Committee tentatively suggested

this account which provides for all expenses incurred by a carrier beyond

its rail or water line, for the transfer, collection or delivery of traffic

;

also that payments to others than common carriers shall be included.

Similar payments to common carriers shall be treated as a division of the

revenue. This procedure will permit of all collections from the public for

transportation being included in revenues but will prevent any duplication

of revenues in carriers' reports to the Commission which would necessarily

ensue if the Bureau's suggestion was adopted. This account is designed to

take care of expenses for motor transfer service in cities, and for drayage

between depots, and to efifect collection and delivery of shipments ; also

for motor bus and truck service beyond the rail lines. Generally speaking,

it will include all expenses of operating highway transportation service,

whether performed by the carrier or by others.

305. Yard Service.

A consolidation of the several "Yard" accounts following the idea of

merging the station accounts, and to simplify the distribution of payrolls,

vouchers, etc. Note that it is intended to exclude fuel or other power for

* yard engines, as this item is comparatively large and can readily be carried

in a separate account. It is felt to be of sufficient importance to merit

special consideration.

308. Train Service.

A combination of accounts 392, Train enginemen, 393, Train motor-

men, 397, Water, 398, Lubricants, 399, Other supplies, 401, Trainmen, and

402, Train supplies and expenses. From the latter account, the expenses

incident to the preparation of cars for train service are transferred to

the new account 261, Preparing cars. It was suggested that a separate

account be set up for expense of refrigerator service, but it was decided

that a great many items are so involved with other train service items, it

would be an undue refinement to attempt such a separation.

311. Sleeping car service.

This account heretofore provided for station employes and expenses

as well as the employees on trains. It is now limited to the expenses on
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trains unless there is a separate organization at a station for the purpose

of selling sleeping car accommodations on roads operating their own sleep-

ing car service. The account is also designed to include amounts paid to

Pullman Company for operating sleeping cars over the carrier's railroad.

It is considered to be an essential feature of transportation, and any

revenues derived from Pullman Company should be included in Trans-

portation revenues. This is especially true for the reason that Pullman

Company carries a joint facility account in revenues for the disbursements

made to Carriers' Transportation revenue accounts. The expenses for

cleaning the exterior of sleeping cars are included in the new account for

preparing cars ; also the labor of lubricating.

312. Water Transfer Service.

This account is in lieu of present account 408, Operating Floating

Equipment and the new title would seem to more nearly express the nature

of the account, which does not include the operations of vessels moving

from port to port. The expenses are limited to those on the boats, the

shore expenses for handling freight and passengers being included in

Station service.

313. Line Vessel Service.

This new primary account will contain the expenses of operating the

vessels, including the salaries from the vessel captain to the deck hands

and also including fuel. The account will then correspond with the new
"train service" account set up under Transportation Department. We
learn that where carriers operate a steamship line in- connection with their

rail operations the I. C. C. requires one annual report combining both

features and by using the regular primary accounts under Transportation

for the operating purposes of the steamship line this consolidation can be

very readily made. At the same time steamship lines maintain a separate

set of books and can, at any time, furnish a statement of the complete

expense of operating such lines, including "Supervision," "Stationery &
Printing," "Repairs," "Loss & Damage," etc., as well as the actual vessel

operation. This account "Line Vessel Service" must not be confused in

any sense with the new account under Transportation called "Water trans-

fer service" as the former reflects the operations of vessels between ports

while the latter represents the cost of operating harbor transfers. Dr.

Lorenz, Chief of the Bureau of Statistics, I. C. C, stated that he made

no use of the present General Account No. 5, Transportation—Water Line,

and that the proposed arrangement appealed to him as being much better

than the present one, as he could, whenever he desired the information,

procure from the steamship lines a report of their separate operations

which could be furnished with practically no trouble whatever.

314. Signal and Interlocker Operation.

This account has been enlarged so as to provide for all signals and

interlockers governing both main track and those located in yards. Ther^
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seemed to be no good reason for this separation, as the principal purpose

of interlockers is to guard the main track. There is also included in this

account the employees operating signals and interlockers which were here-

tofore carried in Account 379, "Yard switch and signal tenders."

315. Crossing Protection.

The proposed account is a consolidation of current accounts 405

—

Crossing protection, and 406—Drawbridge operation. It is felt that draw-

bridge operation is very analogous to the ordinary so-called Highway pro-

tection, inasmuch as the drawbridge operation protects a river crossing

and it is felt that the expense properly belongs in the crossing protection

account.

351. Supervision.

A combination of Traffic superintendence and Traffic Associations.

The expenses of traffic associations are analogous to those incurred by the

carriers' own employes in "Supervision" offices and the amount involved

does not seem to warrant a separate primary account.

352. Solicitation.

This term seems to be more descriptive of the service performed by

carriers' employes than the former title "Outside agencies," particularly

as the expenses of city offices and other traffic offices not forming part of

a station are included.

353. Advertising aijd Development.

A combination of "Advertising" and "Industrial and Immigration

Bureaus" to include all expenses for promoting and encouraging traffic,

except direct solicitation. The Committee experienced some difficulty in

trying to make a separation as between the old accounts on lines not having

a distinctive development department.

355. Other Expenses.

The amount of expenses for traffic department insurance during the

last two years, as reported to the Commission by all carriers, is less than

$100,000 and seemed to be too small to provide a separate account. It is,

therefore, included in this account.

401. Interdepartmental Expenses.

This account is to include the pay and expenses of President, Vice

President, Secretary, Chairman of the Board, Receiver, General Manager,

and General Superintendent, when their duties extend over more than one

department of a whole system or over more than one department of a

designated part of a system, such as a region, grand division, district, etc.

When a division officer such as a superintendent has jurisdiction over more

than one department, his pay and expenses and the pay and expenses of
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his assistants, clerks, etc., shall be charged to the "Supervision" account

of the department for which he renders the preponderating service.

402. Accounting.

This account is intended to develop the expenses of the carrier's

accounting work when done under the immediate jurisdiction, direction

and control of the chief accounting officer. Division Accountants, Division

Auditors, or others, located at points other than the general office but

under the immediate jurisdiction of the chief accounting officer shall be

included in this account; but if these employees are not under the im-

mediate jurisdiction of the chief accounting officer, their pay and expenses

shall be charged in accordance to the department to which they report.

403. Treasury.

To include all officers and employes in the financial department; also

expenses in connection with securities. In the joint conferences an item

of expense was included in this account, "Expense of issuing evidences of

debt. (See Note A)" and Note A reading as follows: "By the term

expense is meant all expense in connection with the issue and sale of

evidences of debt, such as fees for drafting mortgages and trust deeds

;

fees for issuing and recording mortgages and trust deeds ; cost of en-

graving and printing bonds, certificates of indebtedness and other negotiable

paper; fees paid trustees in connection with mortgages and trust deeds;

fees and commissions paid for marketing such evidence of debt ; and other

like expenses." This has been eliminated from the text as now submitted

by the Bureau and we strenuously object to such omission, and direct your

attention to the Resolution adopted by the Association appearing as No. 1

on page 11 of the Twenty-ninth Report, reading as follows:

Resolved, That the words "and expense" be eliminated from Account

1-36, "Amortization of Discount and Funded Debt," and from other

accounts where those words appear in connection with discount on securi-

ties, for the reason that this Association is of opinion that miscellaneous

expenses, such as those mentioned on page 34, under General Instructions,

of Tentative Classification of Income, Profit and Loss, and Balance Sheet

Accounts, are properly chargeable either to Road and Equipment, when
they are incurred therefor, or to Operating Expenses, and not discount on

securities.

404. Law.

To include expenses of Legal Department; also costs of suits. The

court costs and witness fees of opposing parties heretofore charged as a

part of a judgment are to be included here ; also the pay and expenses of

employes called as witnesses in suits. When any officer of the Law
Department has charge of a Bureau for handling of claims, such expenses

are to be charged to Claims Organization.

405. Purchasing and Stores.

To include all expenses incurred in the Purchasing and Stores Depart-

ments, including local storekeepers at shops and other material store-
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houses, and all expenses heretofore charged to the Clearing Account for

material store expenses except switching, which will be included in train

service accounts. Losses due to theft or fire of materials and supplies are

chargeable to this account; also insurance premiums on material stocks,

but insurance recoveries are creditable hereto. Proper charges must be

made against Investment Account for purchase and storage of material

used in construction or equipment work, such amounts to be credited to

this account.

406. Real Estate and Tax,

To include all expenses incurred by the Real Estate and Tax Depart-

ments ; also payments to others for work of a similar nature.

407. Telegraph and Telephone.

It is proposed to transfer this account from Transportation Expenses

as the elements of transportation are already provided for under Dispatch-

ing Trains and Station Service. The principal expenses incurred charge-

able to this account are of a commercial nature or represent railroad

telegrams and telephone messages from the various departments to other

departments of the service. Following the rule adopted by the Commission

all items representing payments for use of property are eliminated. The
expense of operating general office telegraph or telephone stations is

included in this account ; also expense of operating switch boards, which

have heretofore been considered a part of the building.

408. Police.

This account is intended to develop the expense of poHcing the car-

rier's property and will include not only the ordinary so-called policemen

but also watchmen employed for the purpose of protecting the carrier's

property from fire, theft or other damage. However, watchmen employed

to protect the property against accidents such as tunnel watchmen, cut

watchmen, bridge watchmen, etc., are not to be charged to this account

but to the account appropriate for the expense of repairing the property

guarded.

409. Dining and Hotel Service.

This is a combination of the two accounts heretofore provided, and

includes personal service of a similar character wherever furnished. In

the joint conference with the Bureau the following note was added to this

account : "The cost of provisions such as meats, groceries, vegetables, fish,

table waters, etc.; bar supplies, such as mineral waters and other beverages,

cigars, cigarettes, tobacco, playing cards, etc., served or sold, shall be

accounted for as a deduction from gross receipts, and the net amount

credited to account 132, Dining and Hotel."

This has been omitted in the text as presented by Mr. Wylie and we
recommend its insertion, for the reason that the sale of these articles is a

merchandising proposition and the accounting therefor should provide <i«a<
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such costs shall be deducted from the gross receipts before stating the

revenues. The expenses for cooking, serving and selling will be included

in the expense accounts.

410. Claims Organization.

To include the expense of separate departments or bureaus or special

groups of other departments who handle claims of any description to the

point of settlement. These bureaus are often found in the Law Depart-

ment or Traffic Department, and heretofore all such expenses were dis-

tributed to Injuries to Persons, Loss and Damage, etc., except the Freight

Claim Agent, whose expenses were included in "General Expenses." It

would seem to be a means of economy to prevent this work of apportion-

ment and will afford information as to expenses of this character, which

has not heretofore been readily available.

413. Incidental Operations.

This account was set up under General Account V—Other Depart-

ments and Expenses, to take care of items now included under Account

446, "Other miscellaneous operations," not otherwise provided for. It is

designed particularly to take care of the assignable expenses of operated

facilities, such as power plants, wood preserving plants, ice plants, toll

bridges, amusement parks, when operated in connection with both trans-

portation service and for the benefit of others.

451. Injuries to Persons.

The proposed account includes existing accounts 274, 332 and 420, so

as to have but one "injuries to persons" account for the entire property.

It was found that no actual benefit had accrued from separating the

injuries to persons, and, furthermore, the information furnished was

incorrect because of the difference of opinion as to which of the three

accounts the items were chargeable. It is felt that better results will be

obtained by combining the three accounts under the one heading.

452. Damage to Shipments.

The proposed account is a consolidation of existing accounts 418

—

Loss and damage freight, and 419—Loss and damage baggage, except that

losses on company's material shall not be charged to this account and it

shall contain only amounts paid to others. In the case of the loss of

company's material it is provided that the expense shall be charged to the

account, or accounts, to which the material would have been charged if the

loss had not occurred. If the accounts affected cannot be determined by

the character of the material or involve a large number of accounts, then

the amount of the loss is to be charged to the "material account" and

adjusted in the inventory. To do this properly it is suggested that the

storekeeper set up a sub-account in his material accounts in which he will

carrv such losses so as to be able to show how much of his inventory
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adjustment is due to such losses. There is eliminated from this account

the proportion of expenses of claim departments, but the losses from lost

parcels from check rooms are included.

453. Other Damages.

The proposed account includes the existing accounts No. 416—Damage
to Property, and 417—Damage to live stock on right-of-way. The records

of the Interstate Commerce Commission show a relatively srpall amount
charged to account 417 by all the carriers in the United States and it was
felt that no particular benefit had been accomplished by separating "damage

to live stock" and "damage to other property." The text of the account is

amplified to include many items not heretofore provided for and concern-

ing which questions have arisen from time to time. The Bureau has added

to this account Note A, which directs that all fines shall be charged to

profit and loss, on the theory that the general public should not be required

to pay, through the rates, for penalties imposed upon the carrier for viola-

tion of the law. Your Committee contends that any benefits derived by

the carrier in the way of increased earnings or reduced expenses by reason

of the action which incurred a fine, results in an increase in the Net Rail-

way Operating Income which should be offset by the amount of the fine.

The Bureau would not deviate from their position that such penalties

should be taken from the stockholders' equity and the tentative classifica-

tion is prepared on this basis.

454. Insurance.

A new account to take care of insurance affecting the accounts under

the general account "Compensation for damages" and is similar to the

other insurance accounts.

Respectfully submitted,

John Hurst,

J. C. Wallace,

G. H. Pryor,

F. D. Pollard,

"
.

'

B. A. McManus,

Committee.
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SUGGESTIONS AND CRITICISMS RELATIVE TO THE
DRAFT OF TENTATIVE REVISION OF CLASSI-

FICATION OF OPERATING EXPENSES

REASONS FOR ENGINEERS' ADVANCE CONSIDERATION
OF THE REVISIONS OF THE CLASSIFICATIONS

The classification of expenses of steam roads can be made by many

systems of groupings of the accounts. It is felt by the engineers, ,on whom
rests the responsibility of maintaining railroad property in operating condi-

tion, that in devising the best system their needs should be considered.

The classifications which have been effective heretofore have been adopted

without special consideration of these requirements, and so they have been

found Insufficient in actual use.

EXTENT OF CONSIDERATION GIVEN BY THE COMMIT-
TEE OF ENGINEERS TO THIS TENTATIVE

REVISED CLASSIFICATION

The Special Committee of Engineers of the American Railway

Association has not attempted to cover the whole text of the tentative

revised classification of Operating Expenses, consisting of Special Instruc-

tions and seven groups of primary accounts. They have considered their

special interest limited to the accounts pertaining to only those matters

under their jurisdiction; therefore, the suggestions offered include, beside

some of the general principles, only those of the general instructions

affecting Roadway, Track and Structures, the text of the primary accounts

of General Accounts I and VII and related points in other general

accounts.

OBJECTS SOUGHT IN THE PROPOSED REVISION

Without discussing the general merits and demerits of the effective

classifications of Operating Expenses with the proposed revision, and the

necessity for so drastic a revision as has been presented, about which the

committee of engineers as also the railroad accountants are divided in their

opinions, we do commend the object of simplifying the accounts and

reduction in costs. However, we wish to point out that a system of

accounts which may produce a reduction in cost to the Accounting Depart-

ment may not produce a reduction in cost to the railroad as a whole. Real

economy will not result from a system of accounts if the departments

charged with the responsibilities of maintaining and operating the proper-

ties are compelled to maintain additional forces to currently do additional

accounting or compile special statements from time to time to enable those

directing such work to be properly guided in their efiicient performance.

119G
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GENERAL PRINCIPLES ON WHICH THE CLASSIFICATION
OF OPERATING EXPENSES SHOULD BE FOUNDED
In our judgment, that classification of Operating Expenses is best for

the railroads which will, first, provide information which will guide those

charged with the responsibility of maintaining and operating the property

in the economical and efficient performance of those tasks ; second, furnish

statistics required by the Management and the owners and prospective

owners of the property ; third, supply the statistics required by the Inter-

state Commerce Commission ; and, fourth, provide data required by State

and other Commissions and the public.

SPECIAL INSTRUCTIONS

1. Accounts for Operating Expense. A new provision is made of

stating the accounts on the basis of accruals and prohibiting equalization

of expenses. This seems a fair provision, and we are not in favor of the

Accountants' sub-committee's proposed amendment "to permit of charges

for accruals based upon an annual program for renewals."

2. Definitions. Paragraph o. The provisions of the draft of the

tentative revised text is accepted, but it is suggested that a unit of property

for accounting purposes used in retirements should be clearly defined,

especially in the case of bridges. Individual bridge superstructures should

be considered as units of property. The retirement of an entire bridge

structure should be accounted for as an Addition.

Paragraph r. The definition of "service loss" should be restored as

suggested by the Accountants' sub-committee. It is desirable, too, to state

clearly what is meant by "the original cost" as used in the parenthesis

(original cost to whom?).

3. Separation of Labor, Material and Miscellaneous. Since many
roads make this separation it is not new and for the sake of comparison

it should be written into the instructions.

7. Strike Expenses. This is not an engineering question, but one of

general policy. The charges to this account probably will be a very small

per centum of the total charges, but if it is considered desirable to show

them up separately the provision as written seems sufficient.

9. Insurance. We have no suggestions to offer. The general provi-

sions are approved, but there is some doubt whether the recoveries from

insurance should be credited to the Insurance account or the cost of recon-

structing the destroyed facilities, as under the present plan. The reasons,

if substantial, for the difference in treatment between this class of re-

coveries and those provided in Article 13 should be amplified.

12. Depreciation. We cannot agree with the recommendation of the

Accountants' sub-committee included in the text of their proposed account,

"Roadway and Structures—Depreciation." The creation of reserves to

cover or the setting up of accounts for so-called depreciation of roadway

and structures is a needless burden and serves no useful purpose. We
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think, however, that retirements of property should be shown separately in

the accounts, divided into the three elements provided; namely, labor,

material and miscellaneous.

13. Compensation From Damaged or Retired Property. We have no

comments except as noted under Article 9 above.

15. Minimum Charges for Additions and Betterments. This provision

and the provisions of Order No. 3 of the Bureau of Valuation, in which

no limit is fixed, should be made to harmonize. We feel it very essential

that the requirements of the various Bureaus in connection with the classi-

fications should be brought into accord to the greatest possible degree.

The term "Authority for Expenditure" is here used for the first time

in the classification, and should be defined so as to preclude any diflference

in use in connection with accounting and in valuation. Also, its use should

be stipulated.

2i. Expenses in Connection ivith Additions and Betterments. The

provision "and directly assignable expenses of maintaining or protecting

traffic during the progress of additions and betterments work . . .,"

paragraph (a"), bottom of page 25, should more clearly state that it is the

protection o' he accounting carrier's traffic that is meant.

PRIMARY ACCOUNTS
I. ROADWAY AND STRUCTURES

201—Supervision: Certain technical supplies like cross-section books,

cross-section paper, drawing paper, tracing cloth and paper, blue print

paper, etc., have been taken out of this account and included in new

account No. 219—"Stationery and Printing." They should be left in this

account where they are at present. This is a relatively small item which

can be accounted for in either place ; only a small number of engineering

supplies have been so transferred ; and such supplies are not obtained

through the stationer, but on special requisitions.

Costs of Official train service has been transferred to other accounts.

While this is not an engineering question of primal importance, attention

is called to the fact that this will produce some distortion of accounts.

General Officers, salaries and expenses, clerks and attendants, when

not exclusively devoted to roadway and structures, will be chargeable to

Account No. 401, "Inter-departmental Expenses." This is relatively a

small amount, but it is pointed out that this will result in an additional

arbitrary having to be provided and agreed to by all Roads to be added to

bills against other Companies.

So, also, the like case of Division Officers, and proportion of cost of

shop and store expenses and switching.

Fees paid arbitrators and the cost of recruiting employees should be

charged to "Other Expenses," as at present. (See paragraphs (a) and

(c).)
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It does not seem consistent with the departmental basis to include in

this account, ''Value of material, ordinarily chargeable to this account, lost

or damaged in transit."

202

—

Roadway Maintenance: Removal of Snow, Ice and Sand should

be retained as a separate primary account. This is a doubtful item of

roadway maintenance, but it should at least be stated separately.

Proposed Account No. 202 should be divided, one part being labeled

"Applying Track Material," which should include unloading and handling,

and the other, "Other Roadway and Track Labor." The account as now

proposed will include a very large percentage of the total charges to

general account I and will be too inclusive to be of much assistance in

controlling expenses.

The cost of removing wrecks is not a proper charge to this account,

but is more properly placed where it now is.

Also, damage to live stock should remain where it is at present. It is

a small item, and does not belong here, only complicates the accounting,

and adds one more thing to relearn.

Item No. 13 and Note D should be so changed that the cost of load-

ing cinders at engine terminals, by whatever forces, shall be charged to

general account II. In the former add the words, "Except at engine-

houses," and in the latter eliminate the words, "By enginehouse employees."

203

—

Ties: Note F does not cover the ground. There are other

improvements to this element of the track which should be treated. It is

suggested that the matter be further considered to see if some practical

plan cannot be devised whereby the investment in this class of property

will be protected.

204

—

Rails: In renewing rail the proposed revised text retains the old

so-called "betterment" method of accounting for the changes in the weight.

This method is retained in only this and one or two other accounts. For

this reason it is irregular—the exception—and, therefore, subject to mis-

application. Besides, it provides for only the changes in weight. For

these reasons the method should be discarded in the few accounts in which

it is yet retained.

(Note:—Mr. Lehn withheld his approval of this paragraph.)

205—Other Track Material: The criticism of Account 204 above ap-

plies to this account also.

206

—

Ballast: The loading of cinders at engine terminals should not

be charged to this account but to General Account II. See comments under

Account 202, Note B, second line, ".
. . . To replace to its maximum

height and width ballast previously put in the roadbed . . .
." Should

not there be inserted after the word "ballast" in the above the words, "of

the same kind?" Also, a similar addition to Note E?
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208

—

Bridges, Trestles and Culverts: For simplicity, it is suggested

the title of this primary account be changed to "Bridges."

In the tenth line of the text of this account, substitute "prevent acci-

dents or detect needed repairs" for "detect accidents or needed repairs."

Repairs of towers carrying wires of others over tracks, now in

Crossings & Signs, chargeable to new account 210, should be included in

this account, as the bridge gangs usually clean, paint and repair them.

209

—

Tunnels and Subways: For simplicity it is suggested the title of

this primary account be changed to "Tunnels."

210

—

Roadzuay and Shop Structures: Item (71), towers carrying wires

of others over tracks, should be transferred from this account to Account

208, Bridges.

The repairs of dwellings for employees engaged in the operation of

fuel and water stations, chargeable to new Account 212, "Fuel and Water

Stations," and engaged in the operation of telegraph, telephone or signal

systems, chargeable to new Account 213, "Telegraph, Telephone and Signal

Systems," only are excluded from this account. It is suggested that this

be corrected so that the repairs of dwellings and other buildings occupied

or used by employees in a given class of service should go with the account

to which the service is charged. For example, dwellings, tool houses, oil

houses, etc., occupied or used by signal maintainers shall be included in the

account, "Signals & Interlockers," This should be made Note G to

Account 210.

Watch houses, now in Account 225, "Crossings & Signs," should be

included in new account 210 instead of 211. (See item 87 under that

account.)

211

—

Station and Office Buildings: Item 87, "Watch houses, including

those at crossings," should be transferred to Account 210, "Roadway &
Shop Structures." Item 3 of Note D is not clear as now composed and

should be re-drawn.

2\3—Telegraph, Telephone and Signal Systems: This is in direct con-

flict with the stated basis upon which the proposed classification is built,

namely, according to departments. Except in a few instances, we believe,

are the signal systems and telegraph and telephone lines continued under

one supervision or department. Therefore, unless substantial advantages

in combining them can be shown they should be kept under separate ac-

counts as at present.

218

—

Insurance: We have no comments on the provisions of this ac-

count other than already made under Article 9 of the special instructions.

219

—

Stationery and Printing: Technical supplies, included in this new

account, should be transferred to new Account 201—Supervision.

220

—

Other Expenses: Fees paid arbitrators and cost of recruiting

employes should be transferred from new Account 201—Supervision, to

this account.
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II. EQUIPMENT DEPARTMENT
The separate accounting for the cost of repairs to foreign equipment

and owned equipment has not been provided heretofore. As a consequence,

but a very few roads prior to Federal Control had such records upon
which they could establish their claims for large expenditures for such

work. This proposed new classification does not make such provision.

Regardless of whether the carriers shall again have a like use for such

data, we suggest that consideration be given to including this as a require-

ment of the proposed revised classification.

VII. TRANSPORTATION FOR INVESTMENT
470

—

Invesfment Credits: We are opposed to the recommendation of

the Accountants' sub-committee that this account be eliminated. The total

amount in this account, of course, will vary widely. During periods of

active railroad construction work the amount will be very large. Even
now the amount, no doubt, would be substantially greater if the roads

generally would make proper use of the provision.

We believe the proposed new text is correct in principle and should

be approved.

GENERAL REMARKS
It is the belief of this Committee that the revision of the classification

of Investment in Road and Equipment should precede or at least have

concurrent consideration with the revision of the Classification of Oper-

ating Expenses. Many points in the two classifications are interdependent,

and final decision cannot be made relative to these until it is known how
the corresponding account is to be composed.

Likewise, also, final recommendations cannot be made relative to the

proposed revision of the Operating Expense classification until the text of

the Depreciation account or accounts, if any, has been offered and con-

sidered.



REVISION OF CLASSIFICATION OF OPERATING EX-

PENSES PROPOSED BY THE COMMITTEE ON
GENERAL ACCOUNTS, RAILWAY ACCOUNTING
OFFICERS ASSOCIATION

I—MAINTENANCE OF WAY AND STRUCTURES

201.

202.

220.

272.

415.

212.

214.

216.

218.

206.

208.

210.

221.

223.

225.

229.

235.

245.

251.

253.

255.

265.

Present Accounts

Superintendence.
Roadway Maintenance.
Track Laying and Surfacing.

Removing Snow, Ice and
Sand.

Clearing Wrecks.

Proposed Accounts

Ties.

Rails.

Other Track Material.

Ballast.

Tunnels and Subways.
Bridges, Trestles and Culverts.

Elevated Structures.

Right of Way Fences.

Snow and Sand Fences and
Snowsheds.

Crossings and Signs.

Roadway Buildings.

Shops and Engine-houses.

Gas Producing Plants.

Power Plant Dams, Canals

and Pipe Lines.

Power Plant Buildings.

Power Sub-station Buildings.

Miscellaneous Structures.

201. Supervision.

202. Roadway Maintenance.

Remarks: Under the present clas-

sification, separate Maintenance Ac-
counts are maintained. In many in-

stances the three classes of work are

performed by the same men, which
requires a record of actual hours em-
ployed on each class or allocation

of expense to classes on an arbitrary

basis.

The distinction between the classes

is at times a fine point and as all

three are purely roadway maintenance
accounts, no good purpose seems to

be served in maintaining the separa-

tion. Cost of clearing wrecks seems
to be similar to removing snow, ice

and sand, the work being primarily

in the nature of clearing tracks for

resumption of traffic.

203. Ties.

204. Rails.

205. Other Track Material
206. Ballast.

207. Bridges, Trestles, Tunnels and
Culverts.

208. Fences, Snowsheds, Crossings
and Signs.

1-209. Roadway and Shop Structures.

1202
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227.

237.

239.

241.

243.

231.

233.

247.

249.

204.

257.

259.

261.

263.

269.

271.

267.

273.

274.

276.

Present Accounts

Station and Office Buildings.

Grain Elevators.
Storage Warehouses.
Wharves and Docks.
Coal and Ore Wharves.
Water Stations.

Fuel Stations.

Telegraph and Telephone
Lines.

Signals and Interlockers.

Proposed Accounts

210. Station and Office Buildings.

211. Elevators, Storage Warehouses
and Docks.

212. Fuel and Water Stations.

213. Telegraph and Telephone Lines.

214. Signals and Interlockers.

Remarks : Consolidation of present

accounts 247 and 249 is not advo-
cated.

Indications point to a very ex-
tended future program of installation

of safety signals and devices, the

maintenance of which may run into

large sums annually and it seems ad-
visable, therefore, to continue present

Account 249 as a separate account.

215. Power Transmission and dis-

tribution systems.

Underground power tubes
Power transmission systems
Power distribution systems.
Power line poles and fixtures

Underground conduits.

Roadway Machines.
Small tools and supplies.

Paving.
Assessments for public im-[-217. Public Improvements.

provements.
Injuries to persons.
Stationery and printing.

216. Machines, Tools and Supplies.

218. Injuries to persons.

219. Stationery and printing.

Now spread to various accounts 220. Work Train Expenses.
under Maintenance of Way and
Structures.

Now included in the various pri-

mary repair accounts.

277. Other Expenses.

Remarks : Practically all work train

expense is in connection with main-
tenance of way and structures and
clearing wrecks.

Eliminating prorating of work
train expense between primary ac-

counts within this General Account
will result in simplification of the

work. Apportionment of work train

expense under the present classifica-

tion to primary accounts is more or

less arbitrary. Expenses of shop, of-

ficial and inspection trains and other
trains now classed as work trains

not in connection with M. of W. and
S. work will be charged to primary
accounts under other General Ac-
counts.

221. Purchasing and Store B ^penses.
Remarks : This account to include

only the M. of W. and S. proportion
of Purchasing and Store Expenses.
222. Other Expenses.
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Present Accounts

203. Roadway—Depreciation. 1

205. Underground power tubes—
j

Depreciation.
|

207. Tunnels and subways—Depr.
209. Bridges, trestles and culverts

—Depr.
211. Elevated structures—Depr.

213. Ties—Depr.
215. Rails—Depr.
217. Other track material—Depr.
219. Ballast—Depr.
222. Right-of-way fences—Depr.
224. Snow and sand fences and

snowsheds—Depr.

226. Crossings and signs—Depr.
228. Station and ofifice buildings—

Depr.
230. Roadway buildings—Depr.

232. Water Stations—Depr.
234. Fuel Stations—Depr.
236. Shops and enginehouses

—

Depr.
238. Grain elevators—Depr.

240. Storage warehouses—Depr.

242. Wharves and docks—Depr.

244. Coal and ore wharves—Depr.

246. Gas producing plants—Depr.

248. Telegraph and Telephone
Lines—Depr.

250. Signals and interlockers

—

Depr.
252. Power plant dams, canals and

pipe lines—Depr.

254. Power plant buildings—Depr.

256. Power substation buildings

—

Depr.
258. Power transmission systems

—Depr.
260. Power distribution systems

—

Depr.
262. Power line poles and fixtures

—Depr.
264. Underground conduits—

Depr.
266. Miscellaneous structures

Depr.
268. Paving—Depr.
270. Roadway machines—Depr.

Retirements now included in the

various primary repair accounts.

278. Maintaining joint tracks,
yards and other facilities

—

Dr.
279. Maintaining joint tracks,

yards and other facilities

—

Cr.

Insurance.

Proposed Accounts

\223. Retirements.

275.

280. Equal ization-

tures.

-Way and Struc-

224. Maintaining joint tracks, yards

and other facilities—Dr.

225. Maintaining joint tracks, yards

and other facilities—Cr.

Transferred to General Account
VII, Account No. 455.

226. Equalization—Way and Struc-

tures.

Remarks: Permissive Account.
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II.—MAINTENANCE OF EQUIPMENT
Present Accounts

301. Superintendence.
302. Shop machinery.
304. Power plant machinery.
306. Power substation apparatus.
308. Steam locomotives—Repairs.
311. Other locomotives—Repairs.
314. Freight train cars—Repairs.

317. Passenger train cars—Repairs.

320. Motor equipment of cars

—

Repairs.

323. Floating equipment—Repairs.
326. Work equipment—Repairs.
329. Miscellaneous equipment

—

Repairs.

Proposed Accounts
301. Supervision.

302. Shop and power plant machin-
ery.

f
303. Locomotive repairs.

304. Freight train repairs.

y 305. Passenger train car repairs.

306. Floating equipment repairs.

307. Work equipment repairs.

332. Injuries to persons.
334. Stationery and printing.

Now included in various primary
accounts.

Now included in the various pri-

mary repair accounts.

335. Other expenses.

303. Shop machinery—Depr.
305. Power plant machinery—

Depr.
307. Power substation apparatus—

Depr.

309. Steam locomotives—Depr.
312. Other locomotives—Depr.
315. Freight train cars—Depr.
318. Passenger train cars—Depr.
321. Motor equipment of cars—

Depr.
324. Floating equipment—Depr.
227. Work equipment—Depr.

308. Miscellaneous equipment re-

pairs.

309. Injuries to persons.

310. Stationery and printing.

311. Shop expenses.

Remarks : Under the present clas-

sification shop expenses are prorated
to repair accounts benefited, but the
apportionment being on the basis of
cost of labor performed, distribution

is largely arbitrary.

Discontinuance of the apportion-
ment will eliminate a detailed analysis
which does not reflect actual facts,

but does entail some expense.
The bulk of the shop expense is

chargeable to Maintenance of Equip-
ment Accounts, and as it is assumed
all roads maintain a separate dis-

tribution of shop expense, for pur-
poses of comparison, the previous
years' figures can be readily arrived
at and eliminated from the primary
accounts to which charged at prac-
tically no additional expense.
312. Purchasing and Store Expenses.

Remarks : This account to include
only the M. of E. proportion of Pur-
chasing and Store Expenses.
313. Other expenses.

314. Retirements.

\
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Present Accounts

330. Miscellaneous equipment

—

Depr.
310. Steam locomotives— Retire-

ments.

313. Other locomotives — Retire-

ments.
316. Freight train cars—Retire-

ments.
319. Passenger train cars—Retire-

ments.
322. Motor equipment of cars

—

Retirements.
325. Floating equipment—Retire-

ments.
328. Work equipment

—

Retire-
ments.

331. Miscellaneous equipment

—

Retirements.

Primary accounts covering re-

pairs for other Maintenance of

Equipment—Retirements.

336. Maintaining joint equipment
at terminals—Dr.

337. Maintaining joint equipment
at terminals—Cr.

333. Insurance.

338. Equalization—Equipment.

Proposed Accounts

314. Retirements.

315. Maintaining joint equipment at

terminals—Dr.

316. Maintaining joint equipment at

terminals—Cr.

Transferred to General Account
VII, Account No. 455.

317. Equalization—Equipment.
Remarks : Permissive Account.

III.—TRANSPORTATION—RAIL LINE

371.

372.

373.

374.

Proposed Accounts

Supervision.
Dispatching trains.

Station Service—Employees.

Station Service-

penses.

Other Ex-

Present Accounts

371. Superintendence.
372. Dispatching trains.

373. Station employees.
374. Weighing, inspection and de-

murrage bureaus.

375. Coal and ore wharves.
376. Station supplies and expenses.

409. Express service.

377. Yardmasters and yard clerks.

378. Yard conductors and brake-
men.

379. Yard switch and signal ten- \ 375. Yard Service—Employees.
ders.

380. Yard enginemen.
381. Yard motormen.

Remarks : Yard labor is the bulk

of yard expense and as distribution

is arrived at from the payrolls, en-

tailing no additional cost, it is rec-

ommended labor be shown separately

from other yard expenses.

382. Fuel for yard locomotives. 376. Fuel for yard locomotives.
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Present Accounts

383. Yard switching power pro-

duced.
384. Yard switching power pur-

chased.

385. Water for yard locomotives.
386. Lubricants for yard locomo-

tives.

387. Other supplies for yard loco-

motives.
389. Yard supplies and expenses.
392. Train enginemen.
393. Train motormen.
401. Trainmen.

400. Engine-house expenses-
Trains.

388. Engine-house expenses-
Yard.

394. Fuel for train locomotives.

395. Train power produced.
396. Train power purchased.
397. Water for train locomotives.

398. Lubricants for tfain loco-

motives.

399. Other supplies for train loco-

motives.
402. Train supplies and expenses.

403. Operating sleeping cars.

404. Signal and Interlocker Op-
eration.

405. Crossing protection.

406. Drawbridge operation.

407. Telegraph and Telephone Op-
eration.

408. Operating floating equipment.
410. Stationery and printing.

418. Loss and Damage—Freight.
416. Damage to property.

417. Damage to live stock on
right-of-v/ay.

419. Loss and Damage—Baggage.
420. Injuries to persons.

Now included in the various pri-

mary accounts.

411. Other Expenses.

Proposed Accounts

377. Electricity for j'ard locomo-
tives.

378. Yard service—Other expenses.

379. Train service—Employees.

Remarks : Train service labor is

one of the largest items of trans-

portation expense, and as the dis-

tribution is made direct from pay-
rolls, no additional cost is incurred
in maintaining a separate account.

.380. Engine-house Expenses.

Remarks: Distribution of expense
between Yard and Road is on a

purely arbitrary basis, which does
not reflect actual facts and conse-
quently has little value.

381. Fuel for train locomotives.
382. Electricity for train locomo-

tives.

383. Train service—Other expenses.

384. Operating sleeping cars.

385. Signal and Interlocker Opera-
tion.

386. Crossing protection.

387. Telegraph and Telephone Op-
eration.

388. Operating floating equipment.
389. Stationery and printing.

390. Loss and damage to freight.

.391. Other damages.

392. Injuries to persons.

393. Purchasing and Store Expenses.

Remarks: This account to include

only the Transportation proportion

of Purchasing and Store Expenses.
394. Other expenses.
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Present Accounts Proposed Accounts

390. Operating joint yards and
terminals—Dr. I 395. Operating joint tracks, yards

412. Operating joint tracks and ' and terminals—Dr.

facilities—Dr.

391. Operating joint yards and 1

terminals—Cr. 396.

413. Operating joint tracks and
facilities—Cr.

414. Insurance.

Operating joint tracks, yards

and terminals— Cr.

415. Clearing Wrecks.

Transferred to General' Account
VII, Account No. 455.

Transferred to General Account
I, Account No. 202.

IV.—TRANSPORTATION—WATER LINE

Present Accounts Proposed Accounts

431. Operation of vessels.

432. Operation of terminals.

433. Incidental.

431. Operation of vessels.

432. Operation of terminals.

433. Incidental.

V—MISCELLANEOUS OPERATIONS

Present A'ccounts

441. Dining and buffet service.

442. Hotels and restaurants.

444. Stock yards.

443. Grain elevators.

445. Producing power sold.

446. Other miscellaneous opera-

tions.

Proposed Accounts

441. Dining and hotel service.

442. Stock yards.

443. Other miscellaneous operations.

VI.—TRAFFIC
Present Accounts - Proposed Account

351. Superintendence.
J 35^ Supervision.

354. Traffic Associations. \
^

352. Outside Agencies. U^^.
SoHcItation.

355. Fast Freight Lines. \

353. Advertising.
_ _

1

356. Industrial and Immigration } 353.

bureaus.
_

J

358. Stationery and printing. 354.

359. Other expenses. 355

357. Insurance.

Advertising and development.

Stationery and printing.

Other expenses.

Transferred to General Account

VII, Account No. 455.

VII—GENERAL

Present Accounts Proposed Accounts

451. Salaries and expenses of gen- 451. Salaries and expenses of gen-

eral offices. eral offices.

452. Salaries and expenses of 452 Salaries and expenses of Clerks

Clerks and Attendants. and Attendants.

453. General Office Supplies and 453. General Office Supplies and Ex-

Expenses, penses.

454. Law Expenses. 454. Law Expenses.
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275.

333.

357.

414.

455.

456.

457.

458.

459.

460.

461.

462.

Present Accounts

Insurance (M. of W. & S.).

Insurance (M. of E.).
Insurance (Traffic).

Insurance (Transp.).
Insurance (General).

Proposed Accounts

Relief department expenses.
Pensions.
Stationery and printing.

Valuation expenses.
Other expenses.
General joint facilities—Dr.
General joint facilities—Cr.

455. Insurance.

Remarks : Consolidation of insur-

ance accounts is recommended, be-

cause it is not apparent that any good
purpose is served in maintaining a

separation. This account to be
charged with insurance premiums
and to it will be credited sums recov-

ered from others or released from
the insurance reserve.

456. Pensions and relief.

457. Stationery and printing.

458. Valuation expenses.
459. Other expenses.
460. General joint facilities—Dr.
461. General joint facilities—Cr.

VIII.—TRANSPORTATION FOR INVESTMENT—CR.

Transportation for In-

vestment—Cr.

Elimination of this account is rec-

ommended. The material and pas-
senger on which charge is based are
hauled in transportation trains with
commercial shipments. It is impos-
sible to determine what actual cost of

haul is or to sa}' what, if any, addi-
tional cost is entailed bv inclusion of
tonnage or passengers in commercial
trains. The process of arriving at

the charge to investment, with a cor-
responding credit to operating ac-
count, is purely arbitrary entailing

same cost and seems to be an ac-

counting refinement the results of
which do not justify the expense of

continuance.
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In considering the principles and special instructions necessary to be

embodied by the subcommittee in the revised text of the classification

referred to above the Committee on General Accounts took the following

action

:

1. Supervision.—There shall continue to be charged to the new
"Supervision" accounts in Maintenance of Way and Structures, Mainte-

nance of Equipment, Traffic, and Transportation (present "Superintend-

ence" accounts) the same items that have heretofore been charged to

those respective accounts.

2. Equalization of Expenses.—Continue the principles embodied in the

present classification of operating expenses regarding the equalization of

expenses except eliminate permission to carry over balances at the end of

the year. In other words, equalization accounts to be cleared at the end

of each year.

3. Retirements.—Held in abeyance awaiting the report of the sub-

committee in connection with the subject "Value of a Unit of Equipment

as Rebuilt" [see page 22 of R.A.O.A. Bulletin No. 105].

4. Material and Supplies.—The Committee approved Paragraph (d),

Section 2, of proposed special instructions [page 14 of this Bulletin], and

reading as follows

:

(d) Material and supplies includes the cost of material, small tools,

and supplies, at the point of free delivery plus freight charges over other

lines; the expense of manufacture, finishing, or production by employees,
including operation of reclamation plants, and the expense of chemical
treatment of ties, bridge material, etc., including handling at treating

plant. It should not, however, include expenses of transportation over the

carrier's line. In computing the cost of material fabricated or used
proper allowance shall be made for the value of unused portions and of

cuttings, turnings, borings, etc., and for the value of material recovered

from property repaired and from temporary tracks, scaffoldings, coffer-

dams, and other temporary structures used in repair work. The cost of all

unapplied material and supplies shall be carried in balance-sheet account

716, "Material and supplies," except that in order to avoid undue refine-

ments in accounting, articles of minor value with respect to which it is

impracticable to maintain record of actual use, such as lubricants for loco-

motives, train and station supplies, material for minor equipment repairs,

hand tools, tie plugs, torpedoes, etc., may be charged out when issued as

working stock.

5. Definitions of Departments and Profit on Property Sold.—The

Committee left with the subcommittee for consideration Paragraph 1 and s

of the proposed special instructions giving definitions of Departments and

profit on property sold [pages 16 and 17 of this Bulletin], those paragraphs

reading as follows

:

(1) Departments means those groups of officers and employees per-
forming duties of the character designated in the several departmental
accounts in this classification. The accounting prescribed shall be followed
regardless of the individual organization of the reporting carrier.

(s) Profit on property sold means the amount received in excess of the
cost or ledger value. If a profit is realized from a sale of property the
sum carried in the depreciation reserve with respect to the property sold,
if any, shall be charged to the reserve and credited to the operating expense
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account appropriate for the expense of repairing the property or for re-

tirement, if a retirement account is provided for the class of property sold.

Expenses incident to a sale, including the expense of conditioning or fitting

property for sale, shall be accounted for as a deduction from gross receipts

before computing profit.

6. Accruals.—-The Committee approved Paragraph t, Accruals [page

17 of this Bulletin], reading as follows:

(t) Accruals.—The expression "accounting upon the basis of accruals"

as employed in this classification shall be understood to mean the occur-
rence of transactions or processes affecting operating expenses and the
coincident accounting in the current month on the basis of the best de-

terminable figures then available with subsequent adjustment later when
actual figures are ascertained. Liability for injuries to persons, damage
to shipments, repairs to cars by others, joint facility bills, are typical of
liabilities accruing which should be currently stated on the books pending
later determination of actual figures.

The accounting for depreciation on depreciable classes of property as

designated by the Commission shall be upon the basis of accruals.

No estimate shall be included in the accounts of this classification as
representing deferred maintenance.

7. Lcdijcr I'itluc of Property.—The Committee was of the opinion

Ihat Paragraph u [page 17 of this Bulletin] should be changed to read:

The ledger value of property is the value (estimated, if not known)
at which the property is carried in the property investment account in the

general ledger.

8. Separation of Lal>or. Material, and Miscellaiwous Items.—The
Committee reafiirmed its acti(jn on this subject shown on page 3 of Bul-

letin 104, and reading:

.Separation of Labor, Material, and Miscellaneous Items.—The Com-
mittee did not approve Section 3 of the special instructions [see the ten-

tative classification, page 17 of this Bulletin] relating to separation of labor,

material and miscellaneous items. The Committee recommended to the

Commission that the carriers be not required to keep or report such a sub-

division, as various railroads do not now make any such subdivision, and
any uniform basis applied to all carriers would undoubtedly result in in-

creased accounting expenses to those railroads that do not now make any
such subdivision, and to at least some of those carriers that make some such

subdivision on a basis adapted to their own purposes.

9. Pricing and Inventory Material and Supplies.—The Committee

is of the opinion that Section 4 of the proposed special instructions "Pric-

ing and Inventory Material and Supplies" [page 18 of this Bulletin] read-

ing as follows should be eliminated

:

4. Pricing and Inventorying Material ano Supplies.—New material

shall be carried in stock on basis of cost as defined in section 2(d).

When second-hand material is recovered the value assigned shall be the

current market value at time of recovery of new material of similar type,

less a fair allowance for depreciation, and to such valuation shall be added
reconditioning expense, if any, but in no case shall the value assigned to

second-hand material (prior to reconditioning) exceed original cost, esti-

mated if not known. Stock prices of either new or second-hand material

shall not be adjusted on account of fluctuations in market prices. Charges
for material issued shall be on basis of stock prices.
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An inventory of material and supplies shall be taken by actual count,

weight or measurement not less frequently than once a year. The value

of material and supplies found to be actually on hand shall be computed

on basis of cost except that average cost prices shall be used for -items

which may have been purchased at varying prices and with respect to which

it is impracticable to retain the identity of individual units.

Balances in ledger accounts in which the value of material and sup-

plies is carried shall be adjusted, in the accounts of the year in which the

inventory is taken, to the basis of the value of material actually on hand
as disclosed by the inventory. In making such adjustments discrepancies

which can be attributed to errors in accounting for material chargeable to

particular accounts shall be adjusted accordingly. Other differences shall

be apportioned to operating expenses on the basis of material charges to

operating expense accounts since the last inventory.

10. Joint Faciliiies.—The Committee reaffirmed its action regarding

joint facilities taken at the meeting January 15, 16 and 17, 1924, except

the combining of the joint facility accounts in Transportation as in the fore-

going. The action taken at the January, 1924, meeting [page 3 of Bulletin

104] reads as follows:

Joint Facilities.—In connection with [page 103 of this Bulletin] the

subcommittee report dealing with Section 6 of the proposed special instruc-

tions relating to joint facilities, the Committee on General Accounts is of

the opinion that the provisions of the present Classification of Operating
Expenses, relating to joint facilities, should be continued.

The definition of a joint facility shown on page 195 of the 36th Re-

port of the Railway Accounting Officers Association, reading as follows,

is to be given consideration by the subcommittee

:

Joint tracks, yards and other facilities are tracks, bridges, yards, sta-

tions, towers, turntables, water stations and other facilities which are
regularly operated by one carrier for the benefit of one or more other
carriers.

The company operating such joint tracks, yards and other facilities will

include the amount paid for maintenance and operation of such joint

yards and other facilities in its detailed primary accounts of operating
expenses (other than the joint facilities accounts), crediting the amounts
collected from other users to the appropriate joint facility credit accounts
in operating expenses. The carriers, other than the operating carrier,

jointly using such tracks and facilities will charge the amounts paid by
them to the appropriate joint facility debit accounts in operating expenses,
in accordance with the distribution shown in the bills of the operating
carrier.

Taxes upon property used jointly should be charged by the owner to
Income Account No. 532, Railway Tax Accruals, and the proportion paid
by the user should be charged to Income Account No. 541, Joint Facility
Rents, and credited to Income .\ccount No. 508, Joint Facility Rent Income,
by the owning carrier.

Amounts paid for the joint rental of railroad facilities should be
charged to Income Account No. 541, Joint Facility Rents, and credited by
the receiviiig carrier to Income Account No. 508, Joint Facility Rent In-
come.

When the amount paid for the use of joint facilities is based upon a
rate per ton mile, rate per train mile, or upon a lump sum basis, such
amount embracing the cost of maintenance, operation, taxes and rentals
the respective carriers interested should jointly agree upon the division
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among the joint facilities expenses and rental accounts involved before
bill is rendered by the operating carrier.

Amounts collected by an operating carrier for rent of rooms in sta-

tions, restaurant, newsstand, or other privileges and concessions in sta-

tions, storage parcel room receipts and analogous items, in facilities used
jointly with other carriers, should include such receipts in the appropriate
primary accounts in operating revenues and the amounts paid to the using
carriers for a proportion of such receipts should be charged to Operating
Revenue Account No. 152, Joint Facility, Dr., and credited by the receiving
carrier to Operating Revenue Account No. 151, Joint Facility, Cr.

Union depot, ferry, bridge and similar companies, operated for the

joint benefit of tenant lines, the revenues, expenses, taxes and rentals being
distributed upon a user or other agreed basis, should be accounted for as

Joint Facilities.

(Exceptions: Freight charges assessed at tariff rates by the operating
company on materials and supplies used in the maintenance and operation
of joint facilities shall be credited to freight revenue, and charged by the
debtor company to the appropriate joint facility accounts in operating
expenses. Payments or receipts on account of joint facility arrangements
with electric railways or telegraph and cable companies shall be treated in

the joint facility accounts by steam roads, regardless of the distribution

by the other parties to the arrangement. When a joint facility is a terminal
operation on one line and a road operation on the other, the amounts
paid or received shall be charged or credited to "Operating joint yards
and terminals," or "Operating joint tracks and facilities'' as may be appro-
priate for each carrier.)

11. Accounting for Strike Expenses.—-The Committee was of the

opinion that Section 7 of the proposed special instructions relating to

strike expenses [page 19 of this Bulletin] should be eliminated.

12. Bonus Payments.—The Committee was of the opinion that Sec-

tion 8 of the proposed special instructions relating to bonus payments

[page 20 of this Bulletin] should be eliminated.

13. Insurance.—The Committee directed the subcommittee to clarify

Section 9 of the proposed special instructions and to revise it to meet

the recommendation of the Committee on General Accounts for the

handling of insurance through one account in General Expenses.

14. Relocation of Fixed Property.—In connection with Section 10

of the proposed special instructions 'Relocation of Fixed Property" [page

21 of this Bulletin] the subcommittee was instructed to consider charging

to operating expenses the relocation of fixed property which does not

involve a physical addition or betterment.

15. Distribution of Charges for Property Retired.—The Committee

approved Section 11 of the proposed special instructions "Distribution of

Charges for Property Retired" [page 21 of this Bulletin] reading as

follows

:

11. Distribution of Charges for Property Retired.—When author-
ized by the Commission, relatively large amounts chargeable to operating
expenses in connection with property retirement may be charged to

balance-sheet account 726, "Property abandoned chargeable to operating
expenses," to be distributed thereafter to the operating expenses of suc-
ceeding years in accordance with the provisions of that account.
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When authorized by the Commission, extraordinarilj^ large items rep-

resenting service loss in connection with property retirements may be

charged to profit and loss account 619, "Loss on retired road and equip-

ment." Applications for authority to use accounts 619 and 726 shall be

supported by a statement of the cost and a description of the property

retired, together with the reasons which indicate the property of the ac-

counting proposed.

16. Depreciation.—Section 12 of the proposed special instructions

"Depreciation" was passed by the Committee, awaiting such orders as may

be issued by the Commission in compliance with the requirements of para-

graph (5) of section 20 of the interstate commerce act.

17. Conipciisatioii frojii Daiiniged or Retired Property.—Section 13

of the proposed special instructions [page 22 of this Bulletin] reading as

follows

:

13. Compensation fkom Damaged or Retired Property.—Except as

provided with respect to insurance recoveries, amounts received from
others as compensation for damage to or destruction of property of the

carrier shall be credited to the primary account appropriate for the ex-

pense of repairs, or for service loss if retired. Any excess over ledger

value of amounts received for property retired shall be credited to profit

and loss account 603, "Profit on road and equipment sold."

was left with the subcommittee for consideration.

18. Distinction betzvcen Building Appurtenances and Machinery.—

Section 14 of the proposed special instructions [page 22 of this Bulletin],

reading as follows

:

14. Distinction Between Building Appurtenances and Machinery.
—When separate accounts are provided in this classification for the ex-

pense of repairing buildings and machinery therein the expense of repair-

ing fixtures, appurtenances and appliances installed to render the buildings

usable, such as elevators, heating, lighting and ventilating equipment, plumb-
ing, etc., shall be charged to the accounts appropriate for the expense of
repairing the buildings.

was left with the subcommittee for consideration.

19. Minimum Charge for Additions and Betterments.—In connection

with Section IS of the proposed special instructions "Minimum Charge

for Additions and Betterments" [page 22 of this Bulletin] the subcom-

mittee was instructed to consider making the charge to Operating Ex-

penses if the net effect is less than $100.

20. Expenses in Construction and Repair as ivell as Additions and

Betterments.—Section 16 of the proposed special instructions "Incidental

Expenses in Construction and Repair Work" [page 22 of this Bulletin]

and Section 23 "Expenses in connection with Additions and Betterments"

[page 25 of this Bulletin], were referred to the subcommittee to be com-

bined in one section.

21. Office Furniture and Equipment.—The Committee approved Sec-

tion 20 of the proposed special instructions [page 24 of this Bulletin]

reading as follows

:

20. Office Furniture and Equipment.—The expense of repairing
and renewing office furniture, and office equipment such as addressographs,
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calculating machines, dictaphones, duplicators, typewriters, call bells, etc.,

and of draping buildings shall be charged to the atcount appropriate for

the cost of supplies consumed in conducting activities of the office.

22. Rentals.—In connection with the subcommittee's report relating to

rentals [pages 104 and 105 of this Bulletin], reading as follows:

In our progress report dated January 12, 1923, reference is made to

the proposed treatment of rentals heretofore charged to operating ex-

penses and which the Bureau has decided must be shown as a charge

against income on the principle that such rentals represent payments to

others for use of facilities which the carrier requires in the conduct of

its business, and are not represented in its Investment Account. The
Bureau now proposes that a new account be created to be called "Rent
for Property" to be shown in the Income Statement as follows :

Operating revenues,

Operating expenses.

Net operating income,
Rent from property.

Rent for property.

Tax accruals.

Uncollectible revenue.

Railway operating income.

This seems to be a proper disposition of the rental matter as it will not,

in any way, affect the Net Railway Operating Income of the carriers.

the Committee on General Accounts recommends that rentals now charge-

able to Expenses be charged to a separate account in Income to be included

in Net Railway Operating Income together with all other rentals of prop-

erty used in transportation operations except rental of leased roads.

23. Transfer and Delivery Service.—The Committee reaffirmed the

action taken at its January, 1924, meeting appearing on pages 3 and 4 of

Bulletin 104, reading as follows

:

Transfer and Delivery Service.—In connection with the subcommittee
report, account 304 "Transfer and Delivery Service": [page 112 of this

Bulletin] The Committee on General Accounts objects to the suggestion
of the Bureau of Accounts that all charges for switching, drayage, ele-

vation, transferring, lighterage, wharfage, and payments for completing
a haul which are at present charged against operating revenues should
be included in operating expenses. The Classification of Revenues is

constructed on the princijjle that the revenues reported by each carrier
should represent the amount to which it is entitled for service actually per-
formed by it with its own power and facilities. Any portion of the gross
receipts from sales of tickets or for transportation of freight paid to an-
other carrier or to any person or corporation for performing any part of
the transportation haul should be considered as a division of the rate, and
the f/cf amount retained by the accounting carrier only should be reported
as its revenue.

24. Designation of Class I Railroads.—The Committee recommends

that Class I Railroads be designated by the Interstate Commerce Com-
mission as those roads having gross revenues of ten million dollars and

over.

The subcommittee referred to in the foregoing consists of Messrs.

John Hurst, Chairman. J. C. Wallace, G. H. Pryor, F. D. Pollard, and

B. A. McManus.
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DISCUSSION ON BALLAST
(For Report, see page !)7)

Mr. F. J. Stimson (Pennsylvania System) :—The Committee on Bal-

last was assigned five subjects. Action in regard to all of these was

not carried to the point of recommendation, in fact, some of the subjects

were not such that definite recommendations can be made.

A revison of the Manual which we propose has to do first with a

definition which apparently needed some modification, as attention had
been called to the fact that the word "shoulder" was used by the Com-
mittee on Ballast with one meaning and by the Committee on Roadway
with another meaning. Therefore, the Committee on Ballast recommend
that the term "ballast shoulder" be substituted for the term "shoulder"

in the list of definitions, and wherever it appears in the text of the

Manual.

I move that the recommendation of the Committee be approved and

that the change in the Manual be made.

(The motion was carried.)

Mr. F. J. Stimson:—Another item in the Manual in the nature of a

revision was an inclusion of information in regard to j^ardage required

in connection with the ballast sections which have been adopted by the

A.R.E.A. as recommended practice. Our attention was called to the fact

that such information would be of definite use and advantage to the en-

gineer who had occasion to refer to the Manual. The Committee drafted

the report as printed in the Bulletin, but after the printing of this Bulletin

the attention of the Committee was called to an apparent discrepancy

between the shrinkage allowance shown in the recommendations and the

experience of railroads generally as evidenced by information obtained

by records of ballast actually used to secure a certain depth of ballast.

Information secured since the report was prepared has caused the

Committee to make certain changes in the percentages and add an ex-

planation of the application of the revised shrinkage figures. This, we
believe, will eliminate the apparent discret)anc3' to which reference has

been made. The explanation to precede the recommendation is as follows

:

"The shrinkage that the Committee recommends is the percentage

which must be added to the yardage as shown by measurements in cars

at the pit in order to equal the yardage required to bring the track to

the elevation required by the ballast sections which have been adopted

by the A.R.E.A. as recommended practice. This does not in any sense

take into account the settlement which will take place during a considera-

ble period of time under traffic. To bring the track back to its original

elevation after such settlement will require an additional amount of bal-

last. As the finished top of rail elevation is usually fixed, in many loca-

tions at least, it was not thought desirable to provide for the lifting of
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the track above the established elevation in figuring the amount of ma-
terial required.

"In other words, the quantities and shrinkages named by the Com-
mittee provide material enough to bring the track to the required elevation

and dress it according to the standard section when it first leaves the

hands of the lifting and surfacing gangs. Future requirements to keep

the track at the established elevation are not taken into account."

This recommendation merely gives, with notes as to shrinkage, the

yardage that is required for the various sections that have been adopted.

The Committee desires to substitute for those notes the following, under

Stone Ballast:

"Allow for shrinkage between measurements in car at the pit and

quantity required to bring track originally to standard section : for sub-

ballast, 8 per cent to 20 per cent; for top-ballast, 12 per cent to 15 per

cent."

Substitute for the note under gravel ballast the following:

"Allow for shrinkage between measurements in the car and quantity

required to bring track originally to standard section, for both top and

sub-ballast from 8 per cent to 20 per cent."

I move that the recommendation with the changes I have just read

be adopted for inclusion in the Manual.

(The motion was carried.)

Mr. F. J. Stimson :—On the question of size of stone for ballast, the

Committee merely makes a progress report.

The subject of Mechanical Tampers with special reference to Meth-

ods of Use and Handling was prepared by Mr. G. H. Harris, but Mr.

Harris is not here. I will present that to you.

The Committee recommends certain general rules to be followed in

organizing for the use of tampers under various conditions. I move

that the recommendation of the Committee as shown under Appendix C
be adopted as recommended practice.

(The motion was carried.)

Mr. F. J. Stimson :—The Committee have no other recommendations

to present.

In Appendix D is included some information in regard to description

of machines for cleaning ballast.

In Appendix E is given some information in regard to concrete

foundations for crossings and tracks.

The President :—This completes the report of the Committee and

they will be relieved with our thanks.



DISCUSSION ON TIES
(For Report, see page 113)

Mr. W. A. Clark (Duluth & Iron Range Railroad) :—The Committee

has no report concerning the revision of the Manual to make this year.

Subject No. 2 is Substitute Ties and is divided into two portions: reports

from railways making tests of substitute ties, and the work which the

Committee has done on design of substitute ties. The report on this

subject will be found on page 114.

I will ask Mr. Burton to make a statement regarding this.

Mr. W. J. Burton (Missouri Pacific Railroad) :—The first part of

the subject, that is, the reporting on results, is found beginning on page

114 and is in the same form as we have reported for a number of years.

With regard to the second portion of the subject, that is, the design,

the Committee this ^ear has prepared some designs and has done con-

siderable preparatory work, which it is not )'et ready to report to the

Association. This preliminary work includes the obtaining of competent

legal advice as regards the patent situation and the actual preparation of

designs. We hope next year to submit some designs which may be

tried out.

In going into this work the Committee has in mind the fact that in

the past designs of substitute ties have very largely originated with in-

ventors or others who as a rule have known very little about the require-

ments, and the Committee have felt that it might perform a useful service

if it were to take the lead and attempt to design ties which w'ould over-

come the points which have caused failure in past efforts.

We hope, as I say, next year to present some designs based on the

experience of the past fifteen or twenty years of the Committee with sub-

stitute ties, based also on the experience with substitute ties before the

Committee took it up, going back to somewhere about 1850.

Mr. Clark:—Subject No. 4, Dimensions of Ties, found in Appendix

B, on page 125 ; I will ask Mr. Hand to abstract that report.

Mr. G. F. Hand (New York, New Haven & Hartford Railroad) :

—

The Sub-Committee's report is shown in Appendix B, beginning page

125 of Bulletin 261. An outHne of the work that has been done along

this line in previous years by the Committee is shown on page 125. This

year, the subject of dimensions of ties was again assigned in order to

bring the information on current practice up-to-date and to have the

benefit of the work of the Committee on Stresses in Track. The Com-
mittee sent out a questionnaire requesting certain information as to

present practice and these replies have been tabulated and shown in

tables 1 to 12 attached to the report.

The information received has been divided and classified under the

general heads of Main Track in Main Lines, Main Track in Branch

Lines, and Yards, Sidings and Sidetracks.

The information collected shows that in Main Track -in Main Lines,

grade 5 ties (7"x9") are most widely used. Only one road reported grade

6 ties (7"xlO").
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In Main Track in Branch Lines, grade 3 ties (6"x8") are most widely

used.

In Yards, Sidings and Sidetracks, grade 3 ties (6"x8") are most

widely used.

As regards the length of ties, it is found that the 8' long tie is most

widely used in all three classes of track. However, in Main Lines, grade

5 ties (7"x9") are most widely used in the 8' 6" length.

Tables 6, 7 and 8 show the grade, length and spacing of ,ties in the

three classes of track reported.

The information was tabulated in a good many different ways to

see if there is any relation between tie sizes and their use in track. Gen-

erally it was found that there is no relation between the width of the tie

and the number per 33' rail. The most widely used spacing is from 18

to 20 ties per 33' rail in Main 'Lines and Branch Lines and 16 to 18 ties

per 33' rail in Yards, Sidings and Sidetracks.

The questionnaire asked for recommendations for thicker, wider or

longer ties, closer spacing or other woods for use under the heaviest

traffic. Only 31 of the 92 roads reporting recommended changes in their

present practice. Twenty-five of these roads recommended larger ties

or closer spacing. In general, the recommendations are for 7"x9"x8' 6"

ties spaced 20 per 33' rail. One road recommended an 8" thick tie and

one road a 9' long tie. Ten roads recommended other woods; all of them

are now using untreated woods and all except one recommended treated

woods.

Table 10 shows the practice as regards tamping. The general practice

is to tamp from 16" to 24" inside of the rail and 16" to the end of the tie

outside the rail.

The largest number of roads and the largest mileage considered 10"

as the minimum space between ties for proper hand tamping and 8" as

the minimum for machine tamping.

Table 12 shows the bearing area on the ballast and the per cent of

rail length supported with various combinations of width, length and
number of ties per 33' rail based on a tamping space between ties of

about 10". The present pi-actice of the roads is also shown. Attention

is called to the greater bearing area on ballast which can be obtained by

use of wider ties.

One important thing to note is that the answers to the questionnaire

show the general use of the A.R.E.A. grades 1 to 5, inclusive.

Comparison with sizes reported in 1905 shows the present wide use

of 7"x9"x8' 6" ties as compared with 6"x8"x8' ties most widely used

in 1905.

The spacing at the present time is closer, 18 to 20 ties per 33' rail

bein^ most widely used in Main Track as compared with 16 ties per 30'

rail in 1905. This is in line with the necessity for a stronger track struc-

ture to carry the largely increased wheel loads.

Conference has been had with the Chairman of the Committee on

Stresses in Railroad Track to determine what conclusions regarding
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dimensions of ties can be drawn from the work of that Committee. The

following interpretation of the work of the Committee on Stresses is a

combination of definite findings and opinions drawn from contact with

the field work. I believe it would be well to read this.

(Mr. Hand read the seven numbered findings on pages 127 and 128

of Bulletin 261; also the four conclusions at the bottom of page 128.)

Mr. Hand:—I want to call attention to an error in table 3 at the

bottom of page 129. The 7" thick by 6" wide tie is shown as grade 6.

This is an error, as this size is not an A.R.E.A. grade.

Mr. Clark :— I move that Conclusions 2, 3 and 4 relating to dimen-

sions of ties be approved for publication in the Manual.

Mr. Maurice Coburn (Pennsylvania System) :— It seems to me that

spacing is a function of the depth of the tie, and that a good many people

do not agree that 10" is sufficient with a grade 5 tie which frequently is

over 8".

Mr. E. R. Lewis (Michigan Central) :— It seems to me that width of

10" is a function of the width of the ballast shovel. It does not matter

whether j'ou hand tamp or machine tamp, you work the ballast with the

ballast shovel and I think they are about 10" wide.

Mr. Coburn :—As I understand it, you do not turn your shovel that

way
;
you turn it the other way.

Mr. W. H. Kirkbride (Southern Pacific) :—Even though you do not

turn the shovel to tamp the tie, you must clean- out the pockets between

ties. There certainly should be room enough left to work the shovel.

Mr. Lewis :—That is my opinion. In taking the ballast out you must

work with the ballast shovel. I think the shovel as recommended and

which will probably be adopted is 10" wide.

Mr. Coburn:—If your spacing is 10", you frequently do not get it;

you frequently have a little less. Ties are uneven in size.

Mr. J. L. Campbell (El Paso & Southwestern) :—According to the

recommendation of the Committee on Ballast, the spacing of the tie

should be a function of the depth of the ballast and I am rather inclined

to think that it might be a mistake to specify one spacing of a tie only.

If any railroad is putting in ballast according to the recommendation of

the Association, it might very well be that the spacing could be a little

more than 10".

Mr. Lewis:—My real thought is this: Is there a necessity for this

conclusion as to minimum width between ties? No matter what spacing

you make them, or what you intend to make them, you won't always get

it when the ties are put in. I think that a great many of us have spent

many years trying to get ties placed straight across the track, and we

do not get that always. It does not seem to me that it makes a very

great deal of difference what we say is the minimum spacing, except

in the ordering of the number of ties per mile of track.

The President :— I presume that may be the thought in the minds

of the Committee. I would like to have the Chairman answer the ob-

jections. I would like to know whether the Committee feels that it is

important to stipulate this maximum width.
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Mr. Clark :—As I understand it, this conclusion is largely for the

benefit of the road that is attempting to get the greatest possible support

for the track, and a large majority of the replies indicate that ten inches

is sufficient spacing to allow tamping. They can then decide on the width

of tie they wish to use to get the maximum support. I do not think it

was the Committee's intention that every road would adopt a ten-inch

spacing, it was merely suggested as a minimum.

Mr. E. A. Frink (Seaboard Air Line) :—It seems to me that Con-

clusion 3 is a right important conclusion, and is one that is deserving of

rather more discussion than it seems to be getting.

Statement 5 on page 130 shows that a very substantial majority of

the roads are using an eight-foot tie and that quite a large mileage is

using an eight-foot-six tie. By the recommendation of the Committee a

tie should be at least eight- feet-six, and possibly nine feet. In fact, if

that conclusion is correct (I am not here to enter doubt on the conclu-

sion), a lot of us are using ties too short, and we are not getting the

substantial track structure we ought to get. I would like the Committee

to discuss that a little more and give a little more reason for adopting

the length of nine feet as probably the best length.

The President :—We apparently can make progress by considering

the various items as we progress. As I understood it there was no ob-

jection to Recommendation No. 2. If there is no objection on the part

of the convention we will consider that the recommendation is adopted.

We will now consider returning to item No. 3 and we would like to hear

from the Chairman regarding the remarks just made.

Mr. Burton :—In reply to Mr. Frink's reference to the table on page

130, we feel that the preponderance of practice is not necessarily an

indication of the best practice. We may make a mistake if we assume

always that all of us are doing the best thing. Now, this question of

length is the answer to that question and is one of the most important

answers that we hope to obtain from the work of the Stresses Commit-
tee. One of the most important facts that the work of the Stresses

Committee has brought out, I think, is that the outer four inches at each

end of the tie is ineffective in developing the load. That loss of four

inches, coupled with the pushing out towards the end of the tie of the

center of pressure, due to the wider rails, etc., results in a considerable

unbalanced loading on the tie. The tie should be considered as a com-
bination of two beams, from the center of the tie outward.

When we speak of the tie as a beam, we mean really the tie as two
short beams coupled together in the center. With this four inches cut

off of the end, and the actual center of pressure moved outward by the

width of the rail from the width of the gage line, the result is we have
considerably more tie inside the center of pressure than we have outside,

and the result is an unequal loading. That is further accentuated by the

canted tie plates and canting of the rail, etc. It is the thought of the

Committee that it is an advance in the art, due to the investigations of

the Stresses Committee, to point out that the eight-foot tie is not long

enough.
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Mr. H. E. Tyrrell (Southern Railway) :— I would like to ask the

Committee if in the conclusions reached they took their basis from the

railroad having its ballast up to the top of the tie at the end or whether

it had a ballast line that showed the way. It makes a big difference in

the length of tie. Is the ballast brought up in the form of a shoulder?

Mr. Burton:—I think the Committee has not taken that particular

variable into account, but agrees it is an important point.

The full shoulder develops pressure towards the end of the tie better

than the scant shoulder, but in tabulating results that particular variable

was not gone into nor taken into account.

Mr. Tyrrell:—Wouldn't that make a difference in the recommenda-

tion ?

Mr. Burton :—I think not.

Mr. Coburn :—I would like to know the comparative cost of the

large ties with the small ones, also as to whether they are giving any

consideration as to the type of tie on light traffic lines. Our problem

is whether to use grade three ties on the lines of light traffic. Those

are interesting subjects which are a part of this same question.

Mr. Burton:—That question of Mr. Coburn's gets into the funda-

mental question of the Tie Committee. That is, the economics of the

use of various kinds and sizes of ties, and it is one of the questions we
are attempting to handle, and have attempted in years past.

The real answer, though, depends on service tests. We can theorize

all we want to, but when we get down to brass tacks it is the actual

results which count, and we cannot with the present data answer the

question satisfactorily; it is a matter of opinion very largely.

The President :—I would take it that this recommendation goes only

to heavy traffic, that is, the heaviest, in other words.

Mr. Frink :—The Committee said in the beginning, I believe, that it

was not possible to design a tie theoretically. It seems to me that is an

eminently practical decision and an eminently true decision. A tie, from

a theoretical standpoint, may be compared to a continuous beam sup-

ported on two supports with the load distributed unevenly or variably.

The question of the length of that tie, nevertheless, it seems to me,

may depend somewhat on theoretical consideration, and for this reason

the tie settles in the track through the impact it receives. That impact

is greatest where it receives the least amount of cushioning right under

the rail. The impact is transferred to the ballast directly through the

tie, with no cushioning except the elasticity of the wood in compression.

As you get away from the rail toward the outer end, for instance, it gets

the additional cushioning due to the elasticity of the tie as a beam; in

other words, wood tends to spring. That means that the ballast is de-

pressed less toward the end of the tie than it is directly under the rail.

Therefore, you would soon approach a point where the tie would not

be strong enough as a beam to transmit its load.

I have not attempted to work that out theoretically. I do not believe

in theoretical conditions very much in questions of that kind, but never-

theless it seems to me that point might exist and might be considered.
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The point that struck me when I first read this recommendation was

just this: It is not probable that a nine-foot tie will cost very much more

than an eight-foot-six tie. The mere addition of six inches of length

requires just so much more timber and the cost of the timber or the

material itself is a small part of the cost of the tie. That comes in

with the cost of producing the tie, cutting it, hewing it, getting it to the

railroad track, getting it to where it is going into the track, and putting

it into the track. So the mere addition of six inches of material will not

cut much ice.

If we will get a better track by using a nine-foot tie, then it seems

to me we can all afford to go to it, but we want to be pretty sure that

we are going to get a better track before we adopt a recommendation of

this kind.

The President:—Is there any further discussion? I will ask the

Association to vote on this particular recommendation. Those in favor

of the recommendation as made by the Committee please say "aye," con-

trary, "no." The "ayes" have it.

Mr. Lewis :— I move the elimination of Conclusion No. 4.

Mr. Hand :—I believe there is a misconception of conclusion 4, as

indicated by some of the remarks on the floor. The conclusion as it

reads is absolutely in accordance with the practice reported in replies- to

the questionnaire, that is, "A space of 10" between tops of ties allows

sufficient room for tamping." It is not proposed to set up as a standard

that all ties should be laid with a spacing of 10" between the tops.

If you will turn to Table 11 you will find that 28 roads with a

mileage of 107,236 miles reported 10" as the least space between ties for

proper hand tamping.

I do not want the convention to get the notion that we are setting up
10" as a definite spacing. The roads have reported 10" as the practicable

minimum and we want to point out that in order to get the advantage of

a large bearing area of ties on the ballast, it is possible to lay them with

10" space between the tops. That is the point I wish to bring out.

Mr. Campbell :—To the extent that my remarks may have conveyed

the idea that I was objecting to the statement that ten inches is sufficient

room for the shovel, I wish to withdraw them, and on the whole I think

that this statement of the Committee is all right. It is a fact that ten

inches is enough room to get the shovel in, and I am in favor of getting

all of the timber under the rail that you can get. When you put twenty

ties to 33' rails, 7x9 ties, ten inches is about all you have left.

(The motion to eliminate No. 4 was lost.)

The President:—The motion now is for the adoption of Recom-
mendation 4.

(The motion was carried.)

Mr. Clark:—On the other subject. Ties of Foreign Woods, the Com-
mittee has gathered a large amount of information, which will be pub-

lished in a summer Bulletin a little later.

The President :—The Committee is relieved with thanks for its good
work.
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(For Report, see page 137)

The President;—I regret to say that the Chairman of the Buildings

Committee, Mr. W. T. Dorrance, was here, but he was called home by

serious illness there. We are very sorry to hear that he is called away

by such illness.

This Committee report will be presented by Mr. F. R. Judd.

Mr. F. R. Judd (Illinois Central Railroad) :—I do not believe it is

necessary to make very many remarks. The report is printed in concise

form in the Bulletin and you will note that we have offered for action

and made the following recommendations : No action on Item No. 1, Re-

vision of Manual, as we wish to continue this study. No action on Item

No. 2, Freight House Design. The Committee has prepared fifteen

specifications for building work, of which they offer fourteen for pub-

lication in the Manual, withholding the one on Iron and Steel Structures,

as we have had a number of criticisms of this particular specification.

We are also offering No. 4 for publication in the Manual, Ice Houses

and Icing Stations, and No. 5, Floors for Railway Buildings. No action

is desired on Items 6 and 7, Ventilation of Railway Buildings and Orna-

mental Roof Covering.

For recommendations for No. 8, Outline of Work for the Ensuing

Year, we have made a list of eight subjects, and we have also offered

for publication in the Manual Item No. 9, Paints for Railway Buildings.

The recommendations for future work are also listed, consisting of

Revision of the Manual, Freight House Design, Specifications for Build-

ings for Railway Purposes, Ventilation of Railway Buildings, Ornamental

Roof Coverings for Passenger Stations, Location and Designs of Signs

for Passenger Stations, and Outline of Work for the Ensuing Year.

I make a motion that the report as submitted be accepted.

The President :—In order to give an opportunity for discussion in

detail and to make orderly progress, we will consider this motion in each

item. Is there any discussion as to the recommendation No. 3, relative

to the specifications which have been offered by the Committee?

Mr. C. C. Westfall (IlHnois Central) :—These specifications include

specifications for concrete. The Masonry Committee about three years

ago presented a very complete specification for concrete, and that was

adopted by the Association. The specifications submitted by the Com-

mittee on Buildings are in the main word for word a copy of the speci-

fications which are now in the Manual. I think there are probably six

or eight sections where there are in some cases minor changes in the

words. It was the thought of the Masonry Committee that it not only

overloads the Manual to have repetition of the same material, but from

the standpoint of the Association it is unnecessary to have this duplica-

tion. It is also the thought of the Committee that since they have sub-
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mitted this specification for concrete and it is now adopted by the Asso-

ciation, no other committee should write another specification. I would
like to make a motion to amend the motion.

Do you want to act on the different sections of these specifications

or are they to be presented as a whole? My point was if they are sub-

mitted as a whole the motion should be amended to omit the section on

concrete.

The President :—Your suggestion, as I understand it, Mr. Westfall,

is that we consider each specification seriatim?

Mr. Westfall :—It would be more simple if each section were con-

sidered separately, and my objection would only be to that one section

on concrete; otherwise it would mean amending the motion to leave that

out of the specifications.

Mr. Judd :—The Committee anticipated an exception being taken to its

masonry specification (and it was prepared some few years ago, as the

Bulletin that it was published in is dated 1922), but we figured that in

order to make a building specification complete (and there were certain

items in the masonry specification that were not covered) we should take

the time to prepare this specification. However, the Committee has been

consulted and is willing to withdraw the one on masonry and presents

the others for publication in the Manual.

The President:—I think that removes Mr. Westfall's objection. I

think it is desirable to consider these items in their order. Perhaps I

should read them

:

General Conditions.

Excavation, Filling and Backfilling.

Sewers and Drainage.

Concrete is the specification that has been objected to and which

the Committee agrees to withdraw.

Carpentry and Millwork.

Mr. M. Coburn (Pennsylvania System) :—Is it the intention of the

Building Committee to include with these specifications reference to the

specifications in the Manual under the Masonry Committee?

Mr. Judd:—That was our intention, and if there were any particular

items in these specifications which we felt we should use and re-submit,

we would do that next year, making reference to the specifications as

already prepared by the Masonry Committee, for the remainder of the

specification for this section.

The President:—Lathing and Plastering.

Hardware.

Painting and Glazing.

Plumbing.

Heating.

Stone Masonry and Cut Stone Work.
Clay Hollow Tile.

Marble and Tile Work.
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The motion of the Committee is that these various specifications

for railways buildings be approved for publication in the Manual.

(The motion was carried.)

The President :—Item 4 relates to ice houses and icing stations. Are

there any remarks? Those in favor of the recommendation of the Com-

mittee please say "aye"; contrary "no." Carried.

Item 5, Floors for Railway Buildings.

Mr. Hunter McDonald (Nashville, Chattanooga & St. Louis Rail-

way):—Does that refer to Appendix B?

The President:—Yes, sir, floors for railway buildings.

Mr, McDonald:— I would like to discuss one paragraph of that for

•a moment. At the bottom of page 143 and the top of page 144, the re-

port deals with freight house floors. The Committee does not seem to

have taken into consideration a treatment of wooden floors with which

I have had some familiarity; that is, the application over a worn wooden

floor of an asphaltic concrete. I believe this plan very much superior to the

ordinary wooden floors when maintenance and trucking costs are con-

sidered, and entirely feasible where the planks are well fastened down

and not worn too thin. I believe that the installment would pay for itself

inside of four years in the saving of trucking costs as between the ordinary

wooden floor and the asphaltic concrete floor.

Mr. E. A. Frink (Seaboard Air Line) :—In that same paragraph

the Committee seems to have overlooked the construction of a wooden

floor on fill. Now in many cases where conditions are favorable, every-

thing being considered, that is a very economical type of floor. It is

usually constructed by filling with some material like cinders or gravel,

on top of which is placed a layer of tarred cinders or cinders mixed

with some asphaltic compound on which is laid three-inch creosoted

plank, and on top of that a seven-eighths wearing surface. That gives

you a floor, except for the seven-eighths wearing surface, that needs

practically no repairs for a very long time. It does not cost as much

as a concrete floor and gives an excellent floor to truck over and for

general freight house purposes. I think that can well be mentioned in

this paragraph.

Mr. Coburn :—It seems to me that this report should be

referred back to the Committee for further action. I have no objec-

tion to the acceptance of this information, but it seems to me that there

is valuable information we should have that has not been included. For

instance, in this last paragraph, the last sentence about the freight house

floors, it tells us if a concrete surface is not considered suitable, some

different type of wearing surface, such as square edge maple, wood or

asphalt blocks or asphalt mastic, may be laid on the concrete. We ought

to have information as to comparative costs of the different types and

their comparative values. There is information about treatment of con-

crete surfaces which some people use which is very interesting, and a
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good many things of that sort. A good many people disagree with

the statement that a cinder floor in an engine house is satisfactory.

The President:—Is the Committee willing to submit to the sugges-

tion that this Item 5 l)e received as information?

Mr. Judd.—The Chairman of this Sub-Committee, Mr. Crable, is here,

and I would like to call on him to reply to this.

Mr. Arthur Crable (Hocking Valley Railroad) :—The Sub-Committee
in making a study of this subject very early in their work developed the

circumstance that there were a great many types of floors which might

be considered. Our effort has been to pick out only those types which

seem to be of the most common application.

The matter that was mentioned concerning the re-covering of a

wooden floor with some sort of a mastic composition appealed to the

Committee as being more a matter of repairs to old floors rather than the

installation of new floors, which was the part of the subject that the

Committee was treating directly.

As I say, it developed very early in the investigation that there were

too many types of floors to consider the subject in its entirety, and the

effort of the Sub-Committee has been to make general recommendations

which would cover the majority of the cases which might develop in

connection with any railroad design or building work.

The Committee feels that the information that has been given in

the report, that the conclusions that have been drawn, are sufficiently

broad to cover most cases, and inasmuch as the subject is treated in a

general way, that these recommendations might very well be considered

as Manual material as they stand. Naturally, if future developments

indicate that additional information should be included, the Committee

would be very willing to make additions to the report as it stands.

Mr. McDonald :—The natural inference from the last sentence of

the paragraph at the top of page 144 is that mastic concrete is only suit-

able on a concrete foundation, and it is that particular idea that I wish

to point out.

There is in this city in the Parmelee stables an instance of asphaltic

concrete laid over a wooden floor that has been in use now, I think, over

eight years. Anyone who is interested in that matter would be well repaid,

I think, to go and look at that floor. There are a large number of other

cases. In seeking to improve trucking conditions on old wooden floors,

this method of treatment is well worth looking into.

Mr. G. J. Ray (Delaware, Lackawanna & Western Railroad) :—The
Committee is to be commended on the way in which they have gotten up

the report, but I would like to see the first paragraph "Freight Houses"

referred back to the' Committee. I think there are a good many differ-

ent treatments that a freight house floor can be given both in construc-

tion and maintenance which ought to be covered in the report, if it is to

be put in the Manual.

I have in mind two or three important freight house floors where we
decided that concrete was unsuitable on account of the trouble we have
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had with the wearing surface where there is lots of trucking. We decided

to put in a creosoted wooden floor as a base over which we laid a plain

niaple flooring untreated. That type of floor has given the best service

of an}- floor we have on our railroad. It is in absolutely perfect con-

dition and the use of the floor is commended by everybody that has

anything to do with it.

In the first place, \vc have a treated substruciurc which does not

rough up or fail. The surface is maple, which laid on the creosoted

wood, has given perfect satisfaction from the standpoint of trucking and

from the standpoint of preservation. The sapwood in the maple becomes

saturated with the creosote oil from the timber beneath, preserving it

absolutely. We all know that there is nothing that wears better than a

maple floor. A further advantage is that, where the maple floor does

wear out, it can very easily be removed and replaced in a short space of

time with no inconvenience in the use of the building and with very little

cost for actual maintenance.

There are other floors which have been mentioned where a concrete

substructure is used and a mastic top placed on the floor ; such a floor is

mentioned by the Committee. But several different methods of construct-

ing such floor have been used and are very successful, much more so

than the straight concrete floor. I feel that the subject is well worth

the time of the Committee and should spend a little more energy on

that part of their report.

I have no comments to make on the rest of the report.

Mr. Coburn :—I move that this report be accepted for printing in

the Manual, excepting the clause about freight house floors, and except-

ing the first paragraph under Engine Houses, which states, "For minor

houses, where not many running repairs are made, a floor of clean engine

ashes, well compacted, is sufficient to meet all requirements." I Hr. ^o^

think that we want to go on record that that is a good floor.

Mr. Frink :—In seconding that motion I want to refer to one thing

that was said a few minutes ago about why these different kinds of

floors were not mentioned. It is true that there are a great many dif-

ferent kinds of floors and it is true that it is a lot of work to dig out

the facts about those floors, the way they are constructed, what they are

good for, how long they last, etc., but everj' engineer who has to decide

the question of what kind of a floor he has to put in a freight house has

to go through that position. He has to consider all the diff^erent kinds

of floors that it is possible to put in that freight house before he can

decide which is the best, and that being the case, it seems to me that

the Committee ought to go into those different floors, get the facts about

all of them, and get them in the Manual, so that we can have that to

refer to, so that each one of us who has to solve that question does not

have to begin at the beginning.

The President :—There is another angle of the situation which appeals

to me very strongly, and that is this : I doubt very much whether the
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Committee has emphasized sufficiently the great importance of a good

surface in freight houses, where trucking is performed. We all know of

the continual struggle to keep a good smooth track surface, but a good

trucking surface in a freight house probably effects relatively much
greater economies in the transportation of the freight than a smooth

track does in handling trains. I think that that is worth very careful con-

sideration, and I personally feel that Mr. Ray's statement that his

particular type of floor is the best trucking surface would be found on

examination to be pretty accurate.

You have heard the motion, gentlemen. Is there any further dis-

cussion?

(The motion was carried.)

The President :—The next item is No. 9, Paints for Railroad Build-

ings. The recommendation is that this report be accepted for publication

in the Manual. Are there any remarks? Those in favor please say "aye."

Contrary, "no." It is carried.

This completes the report and the Committee is excused with our

thanks for its excellent report.

I



DISCUSSION ON WOODEN BRIDGES AND
TRESTLES

(For Report, see page 151)

Mr. A. O. Ridgway (Denver & Rio Grande Western) :—For the

past few years there has been mixed with the work of this Committee

the general work of specifications, grading, and classification rules of

timber and lumber used for railway purposes. The work of the Com-
mittee during the past year has been so necessarily intermingled with

the movement now on foot for the simplification of grading and classi-

fication of lumber and timber that we have made very little progress

specifically on these subjects assigned to us.

Subject No. 2 appears in Appendix B, page 154, "Study and Report

on the Useful Strength of New, Old and Treated Timber When Used

in Railway Trestles, including a Critical Examination of the Present

Theories of Stresses when applied to Timber Under Railroad Load
Conditions."

I would like to call your attention to the report of the Sub-Committee

on page 154. You will observe that the development in the research

work on the strength of timbers has been such that the Committee

does not feel it can return any conclusions this year.

About the same is true of the next subject. No. 3, "Classification of

Uses of Timber and Lumber Under American Railway Engineering

Association Specifications." The report of the Sub-Committee thereon

appears on page 155, and you will observe from what the Sub-Committee

says that it has not been possible, due largely to the same cause, for it

to return definite conclusions this year.

The next subject appears in Appendix D on page 156, "Desirable

System of Bridge and Trestle Inspection, Including the Necessary Report

Forms."

I desire to call particular attention to the second paragraph of the

Sub-Committee's report on that subject. I am afraid you won't read it if

I don't, so I am going to read it to you.

(Mr. Ridgway read the second paragraph on page 156.)

Mr. A. O. RidgAvay:—We do this because we feel that there is

great danger in our Association with its various committees of duplicat-

ing the work, and I think you will all find that that is more or less true

in your own committee work.

Subject No. 5, "Relative Merits of Open and Ballast Deck Trestles,"

we are not ready to report on definite!}' this year. *

Subject No. 1, Revision of the Manual, appears on page 153. There

are some changes which the Committee recommends should be made in

the Manual. The Chairman of this Sub-Committee not being present, I

would like to present these changes myself. Please note the preface

of these recommendations. The changes follow immediately thereafter.
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(Mr. Ridgway read the changes recommended in the Manual, on page

153 of Bulletin 261.)

Mr. A. O. Ridgway :—Since all these omissions which we have rec-

ommended are strictly contractural clauses and stipulations, I would

move that the recommendations be adopted and the deletions in the

Manual be ordered.

(The motion was carried.)

Mr. W. D. Faucette (Seaboard Air Line) :—As the Chairman of the

Committee on Uniform Contract Forms, I wish to say that we appreciate

the recommendations of the Committee on Wooden Bridges and Trestles

to omitting all conflicts. We find in our work that there are certain

conflicts and duplications in the committee-work of other committees

and ours, and we would like the Chairmen of all the committees in the

Association who have in any of their work any clauses that duplicate

or conflict with the "contractural obligations clauses" existing between

the railways and the contractor, to please take consideration of such in

their studies and let the Committee on Uniform Contract Forms have

that as a part of their work. We are not looking for any more work

than we have to do, but we can see that that part of the work of the

Association falls strictly within the limits of our work.

Mr. J. L. Campbell (El Paso & Southwestern) :—Since Mr. Faucette

has raised that question, I desire to refer back to the paragraph which

the Chairman of the Committee read under Appendix D, and I desire

to make this suggestion at this time as this question will probably arise

again during the course of the convention in connection with the reports

of other committees.

It seems to me that if a desirable system of bridge and trestle in-

spection, including the necessary report forms, is a proper subject for the

consideration of this Committee, probably it should be the primary con-

sideration, and that finally the recommendations of the Committee on

Rules and Organization should be based upon such conclusions of this

Committee on this subject as may have been adopted by the Association.

I believe, in a general way, that the rules and organization recom-

mended by this Association should rest more perhaps upon the recom-

mended practice of the other standing committees adopted by the Associa-

tion as recommended practice, that the original work involving this ques-

tion should rest first with the committees other than that of the Rules

and Organization Committee.

Of course, that Committee will have a lot of original work to do, but

it does seem to me that the proper order may be that the other standing

committees will make their reports and the Association take appropriate

action, and then if there is something adopted for publication in the

Manual, to that extent the work of the Committee on Rules and Organ-

ization would be subsidiary and controlled.

Mr. Ridgway:—We find that there are bridge inspection reports and

rules already adopted by this Association. In our case, then, it would be

rather in the nature of a revision of the Manual of the chapter devoted to

J
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Rules and Organization. We did not feel that that was quite our province.

We also found this, that probably nobody was using the recommended

practice of the Rules and Organization Committee.

We did not know whether they would work or not until they had

been tried. It was that part of the paragraph that I read that I wanted

to impress on your minds ; the Sub-Committee would prefer to urge

upon the members of the Association the desirability of adopting these

rules with such modifications as they saw fit to conform to their local

conditions.

Mr. J. L. Campbell :— I am not attempting to criticize the report of this

Committee. I am in favor of the adopting of this report as it stands.

The Committee has given a good reason why it should be. We have

certain rules and organization, but I was endeavoring to discuss the

subject fundamentally and raising the question now that the members of

the Association might be thinking about it and looking to future work

rather than what has been done.

Mr. Maurice Coburn ( Pennsylvania System) :—The point of the

matter is that the general policy is changing to a certain extent, that the

Rules and Organization Committee is in the future not expected to handle

certain things they worked on to great advantage in the past. The present

idea is that their main work shall be the preparation in the near future

of this Manual for the use of the Maintenance of Way employees, and

they should use the results of work of other committees.

The President :—I would like to say that the relations between com-

mittees are becoming a little more complicated all the time, as must

necessarily be the case, and I am verj- greatly impressed with the spirit

of teamwork shown by the Committee on Wooden Bridges and Trestles

and their methods of handling the subjects assigned to them. It is praise-

worthy. This Committee has a record of efficient service for this Asso-

ciation, and they are relieved from their duties with the thanks of the

Association for the good work they have done in the past.



DISCUSSION ON SIGNALS AND INTERLOCKING
(For Report, see page 157)

Mr. F. B. Wiegand (New York Central) :—The report will be found

on page 157. The Committee has no changes to recommend under Revi-

sion of the Manual. We wish it understood, however, that- if there is

to be a general revision of the Manual we will have recommendations

to offer.

Under "Conference with Other Committees," as reported, we had

conference with but one committee.

Under "Examination of Reports of Other Committees," we have

no changes to recommend.

On April 12th, Chairman Coburn of the Outline of Work Committee

suggested that this Committee prepare a summary on the progress being

made in connection with Automatic Train Control. Your Committee was

unable to prepare such a report and could only give reference to where

literature on that subject could be found.

I move that the Progress Report be accepted as information.

Mr. L. J. F. Hughes (Rock Island Lines) :—In reading over that

part of the report regarding Automatic Train Control, I find that I am

one of these laymen somewhat interested in the work of Automatic Train

Control.

The statement in the Bulletin says that the Chairman of the Com-

mittee on Outline of work suggested that the Committee on Signaling

prepare a report on Automatic Train Control for the benefit of those En-

gineers members of this Association who were, so to speak, laymen on the

subject and could not keep up with the subject.

I note in the Committee's reply they state that this subject is changing

so rapidly that even were a report to be made it would be of no value

by the time it was published, and at the same time we are referred to

literature dating back to no later than June, 1921.

Now, I find personally that a great deal of knowledge, not informa-

tion, as was brought out by our President in his address this morning,

is gained by reading and studying these reports ; and it seems to me that

in an important subject like this, a great deal of important knowledge

could be given to the members of this Association by a report on Auto-

matic Train Control, so written that members not actually signalmen could

obtain a working knowledge of this subject. Automatic Train Control

is a very important subject and it has a great effect upon the maintenance

of track, and I believe that the Committee could profitably make a study

and prepare a report for the benefit of this Association along the lines

suggested.

Mr. Wiegand :—Committee X of the Signal Section, the personnel

of which is almost identical with the personnel of this Committee, has

assigned to it the following subjects:
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"1. Report on Actual Effect of Train Control on Train Opera-

tion as Data Becomes Available.

"2. The Mutual Effect of Train Control on Signal Systems and the

Effect of Signal Systems on Train Control, and report how far, if at all,

train control should supplant fixed signals."

From the information we have been able to obtain, it would appear

that the existing signals would require modification. The signals may

have to be respaced. We may have to give three-block indications in

order to provide the necessary braking distances.

What effect this may have on train operation the Committee is not

yet prepared to state, neither is the Committee in position to state whether

or not train control will supplant fixed signals. These matters are being

studied. We are not prepared to submit a report at this time.

Mr. J. R. W. Ambrose (Toronto Terminals Railway) :— I for one

am dissatisfied with this Committee report. There is no reason whatever

why they could not give progress report on train control. Inasmuch as

they are doing the work of the other committee in the Signal Section,

we do not care particularly for the technical side, but we could have a

progress report of what is being done and what has been done up to the

present.

Now, the reference to the Proceedings of the Signal Section is

not of much use to our members. Those Proceedings are available

to but a very small number of our members, and I would like to see this

referred back to the Committee for action.

Mr. Wiegand :—The Committee on Automatic Control of the Amer-
ican Railway Association is organized, as we stated in our report, for

the purpose of furnishing information on automatic train control, and I

am sure that if any of the members desire information from that com-

mittee the committee will be only too glad to furnish it.

Mr. H. L. Ripley (New York, New Haven & Hartford) :— It seems

to me what some of us need is a primer on this subject. The matter that

has just been discussed by the Chairman, or was discussed when he was

previously on his feet, has to do more or less with the technique of the

thing, going into the finer details. What I understood this called for

was a report for the layman who did not understand signals, who did

not understand train control at all but wanted the essential governing

principles set down and in the most general way a statement of what is

happening.

Mr. Hunter McDonald (Chattanooga & St. Louis) :—It seems to me
that the railroads of this country are confronted with a condition rather

than a theory on the question of automatic train control. I believe that

we are in a situation where the old battle between the automatic coupler

will be fought over again. As the result of such battle we will finally

eliminate all except the fittest. There is an immense amount of money
to be spent. I think that every member of this Association who carries

responsibility for the type of automatic train control which is to be

adopted on his system would certainly appreciate an expression from some
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committee of this Association as to the underlying principles upon which

the several types ought to be considered. It seems to me entirely prac-

ticable that such a report could be made to this Association with a view

of eliminating in advance much experimentation, avoiding great waste.

Mr. J. L. Campbell (El Paso & Southwestern) :—I concur entirely

in all that has been said from the floor. The medium through which

we can secure this information is our Committee on Signals and Inter-

locking, no\ the Committee of the Signal Section, but a standing committee

of the American Railway Engineering Association. I believe it is entirely

proper to request that committee of ours to furnish us with the neces-

sary information in a report.

Mr. A. G. Shaver (Consulting Signal Engineer) :—When this sub-

ject came up before the Committee T was one of the minority that felt

the information could be furni.shed. In fact, a great deal of new

development is going on. On the other hand, there are certain funda-

mental principles and certain things relating to train control the average

Engineer should know something about. I think it is entirely feasible

that this report could have been prepared and can now be prepared,

giving such information as the members here desire. I should be glad,

for one, to see the subject referred back to this Committee to prepare

such information.

Mr. Wiegand :—We have no objections to having this subject matter

returned to us for further consideration. We will be glad to give it

further study and if we can submit a report we will do so.

Mr. M. Coburn (Pennsylvania System) :—We appreciate the expres-

sion from the Chairman. This matter came to us as a request from a mem-
ber of the Outline of Work Committee, asking if we could get this

information. The report does not exactly state what went on. We did

not ask the Committee to furnish this information. We wrote them

a letter and asked them if they could furnish it and whether it was a

desirable thing to furnish. We are ignorant on this subject; we want

some help. Furthermore, the signalman has got a big job with the

automatic train control. It is going to be a very important job, difficult

for him to carry through satisfactorily; he has got to have the help of

the Engineers. We stand ready to help, but we think we ought to knovi^

a little about it. We want some help from the Signal Committee, some

fundamentals as to how the thing stands, and we think if you can help

us on that it will be of mutual benefit to all of us. We appreciate very

much the statement of the Chairman that they are willing to reconsider

this matter.

Mr. Thos. S. Stevens (Santa Fe) :—I -want to say to you that I as a

member of Committee No. X for a number of years am not ready to

endorse any report which is made to this Association by Committee X,

giving fundamental principles or details of technique about automatic

train control. We can give you history of what has been done, if that

would be of any use to this Association.
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The Santa Fe is one of the railroads which has made the second

greatest progress in attention to the order of the Commission. I am
sure that I know less now about automatic train control than I did before

we started in, that I would be wilhng to give this Association to use as

information or for education.

Mr. G. J. Ray (Delaware, Lackawanna & Western) :—There is just

one point about this report that I would like to call to the Committee's

attention and ask for further information.

I understood the Chairman to say that the Committee has no recom-

mendations to make as to changes in our Manual. Naturally, we get

through this Committee the changes and recommended practice which the

Signal Section decided on during the past year ; that is the way the Com-
mittee has been working lately. I assume, therefore, that the Signal

Section has done nothing during this past year in the way of changes or

new work which will affect our present Manual. Is that correct?

Mr. Wiegand :—I cannot say definitely as to that during the past

year. I will state this, however : That if this Association contemplate

any general revision of the Manual, this Committee will probably submit a

revised table of units and values, and perhaps some changes in the signal

symbols; just what other changes we will submit I cannot say at this time.

Mr. Ray :—The point I want to get clearly before the convention is

the fact that the report of this Committee would indicate that there has

been nothing done by the Signal Section during the past year which will

in any way alter the present recommended practice as covered by our

Manual. Certainly, any new work done or changes made by the Signal

Section during the past year shoud at least in a brief way be reported by

this Committee with recommendations as to changes in our Manual. As no

such recommendation was made I assume that no changes have been

made by the Signal Section during the past year. I am wondering whether

this Committee is doing anything constructive for our Association.

Mr. Wiegand :—All of the work turned out by the Signal Section

must be approved by the American Railway Association before it can be

adopted as recommended practice. So far as I know, and I think I am
correct, the work during the past year has not yet been approved by the

American Railway Association, and, therefore, it would be improper to

submit it to the American Railway Engineering Association at this time.

Mr. Ray:—That is the information I was after exactly.

The President:— I understand it to be the position of the Chairman

of this Committee that his Committee is willing to reconsider automatic

train control with a view to determining whether it can give this Asso-

ciation some of the fundamental basic facts regarding this matter.

Mr. McDonald :—In the work of that Committee, I would like to

direct their attention to the case where two or more railroads operate

over the same track and the importance of those railroads that are inter-

connected in that way adopting the same type of train control. Each

system which operates entirely to itself, of course, can equip its own
engines, but where sections of one- line are operated over by another, no
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engines can pass over that line which are not equipped to conform to the

type of control adopted. This is a matter that should he given very care-

ful consideraton by everyone in selecting the type he is going to adopt.

The President :—I think that we all appreciate some of the diffi-

culties of this subject. No doubt there is a great deal of uncertainty at

the present time regarding even what may be considered later to be the

fixed and basic principles that will govern. No doubt the signalmen

themselves are more or less uncertain, as Mr. Stevens pointed out, but

also no doubt—absolutely without doubt—there is the fact that' this great

question must be considered with co-operation on the part of all if the

interests of the railroads are to be properly conserved, and anything which

makes for teamwork and for complete co-operation between the Engi-

neers, the operating department and the signalmen will without question

result in a direct benefit to the railroads themselves.

It seems to me possible to prepare a brief preliminary survey of the

question, and we shall be very glad to have the Chairman of the Com-

mittee, keeping in mind the discussion that developed on this floor, recon-

sider the matter,

Mr. Wiegand :—I move that the report on the three original sub-

jects, Revision of Manual, Conferences with Other Committees, Examina-

tion of Reports of Other Committees, be accepted as information and

that the subject of Automatic Train Control be referred back to the

Committee for further consideration.

(The motion was carried.)

Mr. E. J. Correll (Baltimore & Ohio) :—In reporting this ABC
literature on the automatic train control, must we wait another twelve

months to get it? Could this not be arranged so we could have it pub-

lished within three months, or about that time?

The President:—If the Committee can arrange for the preparation

of this preliminary information, it could, of course, be published in one

of the first Bulletins.

The Committee is discharged from further duties for the present with

the thanks of the Association.



DISCUSSION ON WATER SERVICE
(For Report, see page 159)

(Vice-President Ray presiding.)

Mr. C. R. Knowles (Illinois Central) :—The Water Service Commit-

tee is reporting on nine subjects. Three of the reports are final reports

on the subjects assigned, and the other six are progress reports.

The first subject, revision of the Manual, is covered in the report

appearing on page 161, Bulletin 261. The suggested revision merely in-

volves certain changes in the diction of definitions, no change in the prin-

ciple or recommended practice is involved. The Committee regrets to an-

nounce that Mr. Johntz, who was Chairman of this Sub-Committee, died

during the past year. I will submit the report for your consideration.

The suggested changes involve changes in the diction of three defini-

tions, on springs, artesian wells, and the paragraph in regard to prohibit-

ing stoves and lights in gasoline or oil storage rooms. These changes are

recommended in the existing definitions.

Vice-President Ray:—Is there any objection to the recommendation

of the Committee in regard to the changes in the Manual? If not, they

will stand, and the Chairman will proceed.

Mr. C. R. Knowles:—The second subject. Regulations of Federal or

State Health Authorities, pertaining to drinking water supply, appears on

page 162. This subject has been in the hands of the Committee for a

number of years, the Committee having been instructed by the Board

of Direction to keep in touch with the regulations of Federal health au-

thorities, as well as health authorities of the various states and to keep

the Association informed.

The opening paragraph of this report calls attention to the ruling

requiring that all railroads separate ice for cooling purposes from
drinking water furnished train crews and passengers on or before July 1,

1924. If I am not mistaken that time has been extended once or twice,

but it seems that the question has been raised as to the point the Com-
mittee has taken in the formation of this order.

I wish to say by way of explanation that the Committee had no part

in formulating this order, it is simply offered as a matter of information.

Dr. Beach, Chairman of this Sub-Committee, will present the report.

Dr. S. C. Beach (Illinois Central) :—As our Chairman has just

stated, the opening paragraph refers to separation of ice and water.

I wish to state to those present that the question has already been raised

by a gentleman present as to the absolute necessity for doing this on the

entire equipment. With your permission I will quote from the law as it is

given. It makes it very plain. It is Section 11 of the Standard Sanitary

Railway Code. It states that water containers in newly constructed cars

and those newly installed in stations shall be so constructed.

This offers the modification that instead of making this installation

in all cars in service, the installation shall be made as the cars are back-

shopped or as new cars are gotten out, giving us the opportunity, which
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is quite necessary, to make this installation gradually and not as one tre-

mendous, sweeping change, involving considerable expense.

(Dr. Beach read the report on pages 162 and 163 of Bulletin 261.)

Vice-President Ray :—Are there any comments on the Committee's

report as to this item?

Mr. D. A. Steel (Railway Age) :—I do not know whether it is proper

for me to object to this report since I am a member of the Committee,

although I am not a member of this Sub-Committee, but I feel that

attention should be called to what I consider a discrepancy in the last

paragraph. I think the conclusion is entirely misleading. The statement

is made in effect that lime has a purifying quality upon water from the

standpoint of killing bacteria as based upon experiments conducted at

municipal purification systems in Youngstown and Columbus, Ohio.

In the first place, I do not think we ought to give much credence

to tests made outside of railway installations in the lack of observations

conducted by railway officers over the experiments which have given rise

to the conclusions drawn at those points.

Furthermore, I am certain that the results of treated water obtained

from many treating plants in railway service have warranted conclusions

directly contrary to those made here that no adverse physiological ef-

fects are to be noted on persons drinking this over-treated water. It

may be true indeed that under ideal conditions the treatment of water

with lime improves its sanitary character, but under the conditions that

railways must operate a great many of their water treating plants and

with the lack of supervision that is associated with their operation

as compared with the supervision under which municipal filtration plants

are operated, I do not think that we can say without conducting more
elaborate experiments in the railway field itself that treated water is

not subject to complaint from men drinking the same.

I recall tests made by State Health Boards in different states on

treated water which showed conditions of the treated water from a

bacteriological standpoint itself which led to the condemnation of those

particular supplies for drinking purposes, and I think this can be shown

in a great many locations in this country regardless of how water is

treated, "for even where few bacteria are present certain' compounds may
nevertheless remain in the water that will cause adverse physiological

effects upon those drinking the water unless, perhaps, the men have been

drinking this water over a long period of time. The question of ad-

verse physiological effects is not one of bacteria content alone. There

are other conditions in water than the presence of bacteria which result

in adverse physiological effects. It has been demonstrated that slight

changes in the chemical character of water for persons who are not ac-

customed to drinking that water may result in adverse physiological

effects.

It seems to me that further investigations should be conducted within

the railway circle itself before the Water Service Committee or before
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this Association should give much credence to experiments conducted out-

side of the railway field.

Mr. C. R. Knowles :—I think Mr. Steel has the wrong impression

of the intent of the matter contained in this paragraph. It was not the

intent of the Committee to recommend the lime treatment for the removal

of bacteria. In so far as the bacteria is concerned in the water and

the condition of the water from a sanitary standpoint, the railroads have

little control over the methods to be followed.

The U.S. Public Health Service issues certain instructions that must

be followed in that connection. So far as the question of this determination

having been made outside of the railroad field is concerned, that is true,

but the man who made the experiments is also Consulting Engineer on

a railroad and is thoroughly familiar with both municipal and railroad

requirements.

Mr. Steel's statements as to the possible effects of water treated with

lime and soda ash on the human system would probably be very true

of one in a weakened condition, but I hardly think a man in such a con-

dition that ordinary treated water would hurt him or have a bad physi-

ological effect upon him would be in the vicinity of the water plants or

where he would have access to the water.

Dr. S. C. Beach :—Alight I venture to call the gentleman's attention

through the Chair to the fact that these points were very clearly brought

out by Hoover of Columbus, and that chemistry, whether intra-railway

or extra-railway, remains the same. Physiological effects are the same.

With regard to the physiological condition with lowered resistance, etc.,

we do not want to go into those things except to say this, that, of course,

the effect will differ on different people; but the point is this, with reference

to number of bacteria which we are allowed by the Government, we find

that lime has a very decided bactericidal effect. It kills the bugs and

that is what we are looking for.

Vice-President Ray:—Any further comments on this part uf the Com-
mittee's report? If not, the report will be received as information.

Mr. C. R. Knowles :—The next section of the report is Appendix C,

Pitting and Corrosion of Boiler Tubes and Sheets, appearing on page 164.

This Sub-Committee has been in existence for the past three years,

during which time they have endeavored to find corrective measures that

will overcome the troublesome conditions of pitting and corrosion in

locomotive boilers. The progress has necessarily been slow, as the prob-

lem is a difficult one. However, the Committee feels that it is making

progress. The work during the past year has been largely confined to

the study of the effect of the composition of boiler tubes, particularly

those containing copper, on the rate of corrosion.

Dr. McDonnell, the Chairman of the Sub-Committee, is not here,

but I will ask Mr. R. C. Bardwell to submit the report.

Mr. R. C. Bardwell (Chesapeake & Ohio Railway) :—The report sub-

mitted by this Sub-Committee this year, you will note, deals largely with

an explanation of what is meant by hydrogetr ion concentration. It is
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generally recognized that acid water will cause pitting. There are

some waters which have acid tendencies which do not react to the

common methods ordinarily used in laboratories and rough test sets.

This can be obtained with a great deal more accuracy by determination

of the hydrogen ion content, and as this is a subject which comes up

frequently in the discussion of pitting and corrosion, it was thought that

it might be well to include an explanation of hydrogen ion determination

in this report so that the members might get some idea of what the

chemists were talking about. It merely describes the refined method for

determining whether water has acid tendencies or not.

As far as the investigation of pitting and corrosion is concerned,

that is a subject which has been under discussion since steam boilers

were first put in service, and all the Committee has to offer this year

is report of progress. It is hoped that during the coming year we will

be able to give more definite advice to the members of this Association.

Vice-President Ray:—Any more remarks? If not, the report will be

received as progress, and the Chairman may proceed.

Mr. C. R. Knowles :—The next item is Appendix D, Value of Water.

Treatment for Locomotives, appearing on page 167. The Water Service

Committee has been engaged on this report for the past ten years, although

the present Sub-Committee has only had charge for the last two years,

during which time much information has been gathered as to the value

of treated water, and the Committee hopes eventually to arrive at some

basis whereby the value of treated water may be definitely shown in dol-

lars and cents.

The Chairman of this Sub-Committee is suffering from a bad cold,

and he says that he cannot talk. He has asked me to present the report

for him.

I do not know that I have anything to add to the report as submitted,

except to point out that the Committee brings out the fact that there are

so many variables entering into the character of water as well as the

processes of treatment that it is difficult to make any particularly rapid

progress on it, but we ask that the matter be referred back to the Com-
mittee for further study, and we hope to present the complete report

in the near future.

Mr. M. Coburn (Pennsylvania System) :—It seems to me that in

this discussion the Committee should attempt to make some distinction

between the different kinds of scale and other impurities ; as an instance,

the sulphates which make the hard scale are supposed to have about three

times the insulating value that the lime scales make and the hard scale

binds the soft scale, and we know it does a great deal more damage. I

think the Committee should attempt to make some distinction between the

two types in this discussion. I notice here, too, that the sulphates are

classified as limestones. That is a new idea to some of us. We wonder
if that is really accurate.

Mr. C. R. Knowles :—That is an error, and will be corrected. The
thought of the Committee i? th?it they would attempt to classify the
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different kinds of scales, carbonate scales, sulphate scales, etc., and that

is one of the reasons it makes it difficult to present any comprehensive

report without going into detailed study of the matter, but I can assure

Mr. Coburn the Committee has the same idea in mind that he has in

regard to the character of scale.

Mr. M. Coburn:—We appreciate that it is a difficult subject, but \vc

who have to do with the request for authority for these improvements

have to show something as to the value of the improvement. We need

some help on that subject.

Mr. C. R. Knowles :—We are trying to arrive at some figure show-

ing the savings in dollars and cents, and we assure you we are going to

try to arrive at a definite conclusion and give you a complete report.

Mr. J. L. Campbell (El Paso & Southwestern) :—This subject of the

Value of Treated Water for Locomotives is a very important one, and

I feel that I can reassure the Committee if there is any doubt in its mind

about finding valuable information and being able to make out a good

case by referring to an experience we had on the El Paso & Southwestern

Railroad. Prior to 1908, on one engine district of the Eastern Division

covering about 128 miles, the only source of water supply we had was

from deep wells. All of the water of all of those wells was exceedingly

bad, the encrusting solids running as high as 150 grains per gallon. We
treated all of that water by lime and soda ash and, usually, the hard

water we could finally get down to about fifty grains per gallon. That

was the water that had 150 in it originally, but by the time we had treated

it to that extent- it was so light it would not stay in the locomotive boiler

and we could not make steam with it.

We went to the mountains and secured a supply of good water, having

about five grains of encrusting solids. We conducted that water to the

railroad in a pipe line to and along the railroad for a total distance of

140 miles. We invested something over a million dollars in that new
water supply and within eighteen months the change in the operating

revenue on that district attributable to the introduction of this new water

supply repaid every dollar that was invested in the new supply. This,

of course, is an extreme case. I am not reciting that to assure you that

you are going to save that much money ordinarily by treating water.

As railroads go into the matter of treating water they will find

that it will be advantageous to treat water that they are now using

which they think is very good water and giving them comparatively

little trouble. There is no question about the importance of this subject.

Mr. C. R. Knowles :—I would like to call attention to the next to

the last paragraph on page 168, which refers to the figure of seven cents

per pound for solids removed as arrived at by the Committee of 1913.

The Committee has endeavored to adjust those figures to existing prices

and has arrived at a figure of thirteen cents per pound for scale re-

moved. I think you will find those safe figures to use for the present.

They are conservative figures but they can be used until we can give you

something better.
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Mr. M. Coburn :—I want to call attention to the fact that those figures

do not include the cost of delays to traffic and other C.T. expense. We
find in some cases where we have tried to figure such costs they were

bigger than the other items.

This subject of the losses is so intangible that it is very hard to

get the ordinary operating man or Engineer to appreciate the importance

of it. In most places we need more education.

Mr. C. R. Knowles :—That is the reason that I say the figure of

thirteen cents is conservative. We have not taken into consideration those

intangible values, such as delays to traffic, the effect on the personnel

and a number of other values that can not be readily figured.

If you recall, the Committee of 1913 stated in their report that they

did not take into consideration the value of engine failures or delays to

traffic.

Vice-President Ray:—Any further comments? If not, this part of

the Committee's report will be received as information.

Mr. C. R. Knowles :—The next report is Appendix E, Standard Meth-

ods of Water Analysis and Interpretation of Results.

The Committee has been engaged in the study of this subject for

the past two years in an effort to arrive at a uniform method of making

and reporting water analysis and submits herewith final report for in-

clusion in the Manual. Mr. Bardwell is Chairman of this Sub-Committee,

and I will ask him to present the report.

Mr. R. C. Bardwell :—It has long been felt that there is considerable

need for more uniform practice in the methods of analyses of water suj)-

plies for boiler purposes and especially in the method of expressing those

analyses after they are made. The Sub-Committee last year submitted a

tentative report on this subject with request that suggestions or criticisms

by the members be referred to the Committee during the year, and the

methods were again gone over very thoroughly at Committee meetings

with the result which is expressed in pages 169 to 173. We feel that

this report embodies the best methods for recommended practice, and I

wish to move its adoption for publication in the Manual.

(The motion was carried.)

Mr. C. R. Knowles :—The next report is Automatic Control of Elec-

trically Operated Pumps, appearing on page 174.

The greatly increased use of electricity for pumping has created a

need for automatic control, and the Committee has endeavored to present

a report that will be of assistance in determining the type of control to

be used.

This final report is offered as informatidn. Mr. Yeaton, Chairman

of the Sub-Committee, will present the report.

Mr. F. D. Yeatori (Chicago, Milwaukee & St. Paul Railway) :

—

When the Committee first took up this subject it was th6ught that we
could describe in detail automatic controls for electrically operated pumps.

We soon found that there were many firms manufacturing automatic
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controls and there were many designs, and that we could not very well

describe in detail such controls.

There are parts of this report that I think are more important than

others, and I desire to call your attention to those parts.

The use of automatic controls for electrically operated pumps has

resulted in large saving in operating cost in many cases. If electric cur-

rent is available and at a reasonable price, it is often the part of economy

to replace steam-pumping plants with electrically operated pumps auto-

matically controlled, particularly where attendants may be released.

The selection of the type of control to be used is very seldom one

of choice. It is usually fixed by some special condition existing at the

pumping plant. The control must be accessible and simple to operate.

The fundamental principles followed in the design of electric motor

controllers are well known, widely used and universally accepted.

The remote control may be by means of a push button, pressure

regulator or float switch. Some trouble has been experienced with pres-

sure regulators, especially where they have tapped into the water main

between the pumping plant and the tank. Float switches have given

satisfactory service unless bothered with ice.

The Committee has collected considerable information on the details

of automatic control, which is available if members are interested in going

into this subject further.

The report is offered as information.

Vice-President Ray:—Any comments on the report from the floor? If

there is no objection, this part of the report will be received as in-

formation.

Mr. C. R. Knowles :—The next report, the Use of Lead as Compared
with Substitutes for Joints in Cast Iron Pipe, appears on page 178.

This is a progress report only. The Committee has not yet completed

the study of the subject, and it is recommended that the matter be

referred back to the Committee for further study and report.

Mr. Olson is Chairman of this Committee, and I will ask him to present

the report.

Mr. E. H. Olson (Atchison, Topeka & Santa Fe) :—This year's

progress report is found in Appendix G, pages 178 and 179, Bulletin 261.

Briefly, at the present time, there are principally two substances—namely,

cement and composition—often used instead of lead for caulking bell and

spigot pipe joints. Wood has also been used in a very limited way.

It is not intended at this time to go into the limitations of each type

of substitute. The general tentative conclusions for this report are given

at the bottom of page 179.

Therefore, as stated by the Chairman, Mr. Knowles, the Committee

desires that this subject be referred back for further study during the

coming year for the purpose of determining definitely, if possible, the

limitations of the various substitutes for the final report.

Vice-President Ray:—Any comments from the floor on the report?

If not, this will be accepted as a progress report.



1248 Water Service

Mr. C. R. Knowles :—The next report is Appendix H, Methods of

Watering and Showering Hogs in Transit, appearing on page 180.

Heavy losses are sustained in shipping hogs through overheating

;

this has been a matter of concern to railroads and shippers alike, and the

Committee has endeavored to submit information as to the methods to

be used in showering hogs as well as other information that may be of

assistance in the solution of the problem.

Mr. Dorley, Chairman of this Sub-Committee, is not present, but I

will say for the benefit of the members that the Committee made an ex-

haustive study of this subject and have secured prints of the various

devices in use on the railroads of the country and submit herewith a plan

of what they consider to be the best device for this purpose as shown on

page 184.

It is really a combination of the various devices used and differs but

slightly from those used by a number of railroads throughout the Middle

West. This is a very important matter, as I have said before, both to

the shippers and to the railroads, and the Committee has endeavored to

present a clear, concise report on the subject. The report is submitted

as information.

Vice-President Ray :—Is there any discussion of this part of the

report? If not, and if there is no objection, it will be received as in-

formation.

Mr. C. R. Knowles :—The next and final report is on the Use of

Treated Wood for Water Tanks, appearing under Appendix I on page 185.

In presenting this report, the Committee has endeavored to outline the

present general practice in the construction of tanks and towers of creo-

soted timber, with a discussion on the relative merits and existing specifica-

tions for treated tanks of this description. Mr. Pierce, Chairman of the

Sub-Committee, will please present the report.

Mr. A. B. Pierce (Southern Railway) :—The railroads have been using

for many years storage tanks constructed principally of cypress and plain

pine lumber, but conditions in the timber market have changed due to

the prohibitive cost and scarcity of this class of timber. The report is

based on information received from a questionnaire sent out to many
railroads and covers the present general practice used in constructing

tanks and frames of creosoted timber versus untreated timber.

(Mr. Pierce read the conclusion on the bottom of page 186 and on

page 187 of Bulletin 261.)

Mr. C. R. Knowles :—Mr. Chairman, let me correct my former state-

ment. I have submitted the report on creosoted tanks as information.

We would like to ask that that portion of the report under the heading

"Conclusion" be included in the Manual ; the remainder of the report to

be accepted as information.

Vice-President Ray :—Do you put that in the form of a motion, Mr.

Knowles ?

Mr. C. R. Knowles :—Yes, sir.
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Vice-President Ray :—Moved and seconded that the report of this Sub-

Committee and the last part of it on page 185 and 186 under the heading

"Conclusion" be included in the Manual. Is there any discussion of the

subject?

(The motion was carried.)

Mr. E. J. Correll (Baltimore & Ohio) :—On the Revision of the

Alanual, page 161, it states that stoves and lights should not be used.

I question if the Committee means just that. Will the Committee permit

that to be changed to "stoves and lights of open flame construction should

not be used?"

Mr. C. R. Knowles :—Yes, sir ; it should read "stoves and open lights."

Thank you for the correction.

Vice-President Ray :—This concludes the report of the Committee.

The Committee is dismissed with the thanks of the Association. They are

to be complimented on the vast amount of work which they have done.



DISCUSSION ON ECONOMICS OF RAILWAY
LOCATION

(For Report, see pagre 220.)

(Vice-President Ray presiding.)

Prof. E. E. King (University of Illinois) :—The Sub-Committees

assigned to the two subjects: (1) The economics of railway location as

affected by the introduction of electric locomotives, and (2) Units for

comparing cost of maintenance of way, equipment and transportation, have

given considerable time and study toward the preparation of reports.

Their material is, however, not ready for presentation at this time.

The Sub-Committee of which Mr. C. W. Stark is Chairman, assigned

to the topic, "Relative merits of increasing tonnage by reducing ruling

grades, or by the use of more powerful locomotives, including consideration

of momentum grades and the availability of the locomotive 'booster,'
"

presents a report of progress under Appendix A, page 222 of Bulletin 261.

They have presented some arguments in favor of the use of more power-

ful locomotives and some in favor of grade reduction. They plan to con-

tinue the study for another year and to collect data from various sources

that will assist them in drawing conclusions as to the relative merits of

these two propositions. The Sub-Committee presents this as a report of

progress.

Vice-President Ray :—You have heard the report. Are there any

remarks from the floor? If there is no discussion, the report of the

Committee will be received as information.

Had this report been read by all the members I imagine there would

have been some discussion of this all-important subject. It would be well

for the members to read this report in order that the Committee may have

the benefit of their discussion, either written or otherwise.

If there is nothing further to offer, the Committee is dismissed with

the thanks of the Association.
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DISCUSSION ON UNIFORM GENERAL CONTRACT
FORMS

(For Report, see page 189.)

(Vice-President Ray presiding.)

Mr. W. D. Faucette (Seaboard Air Line) :—Please turn to page 189

of Bulletin 261. You will see the list of subjects, eight in number, as-

signed to this Committee. At the bottom of the page you will note the

action recommended. That will be presented by the chairman of each

Sub-Committee. I will not read these as they will come in order as the

chairmen of the Sub-Committees present them. I want to dwell on what

occurs in the middle of page 190, in regard to the work of this Committee.

Some two or three years ago the Chairman of this Committee was ap-

pointed to represent the Association as the delegate to the National Con-

ference on Uniform Construction Contract Forms.

Without reciting the history of this, you will find this matter set

forth from year to year in the various Bulletins and if you will turn to

pages 190 and 191 you will see what has happened since last year. The

main thing in these uniform construction forms presented at these con-

ferences, at which there were several engineering bodies represented, was

the question of arbitration. That question had to do with whether or not

the decisions of the Chief Engineers of the various lines under the uni-

form contract now as recommended practice in the Manual should be

superseded by an arbitration clause. In the first and earlier tentative

forms submitted in these conferences the decision of the Chief Engineer

was to be arbitrated in its entirety.

It is needless to say we have reflected as far as possible what we con-

ceive to be the feeling of this Association with regard to arbitration. This

matter was presented to the Board of Direction about one year ago and

your Chairman asked for rather specific instructions because the question

was arising in these national conferences as to what attitude your repre-

sentative should reflect.

Briefly stated, the Board intimated without tying this Association

down, or anywise stating its final position (that final position having to

come through the action of this body on the floor), that they would look

possibly with favor on what might be termed as "limited arbitration."

That limited arbitration was to be confined in a measure to these three

subjects: first, the classification of material not clearly covered by the

contract; second, delays arising not the fault of the contractor; third,

changes not clearly covered in the terms of the contract.

We submitted those three limited arbitration clauses at the last gen-

eral conference meeting, but my information is that they were not re-

ceived with the same view that the railroad representatives thought and

hoped they would be received.

Sooner or later this National Conference, consisting of members of

this Association, the American Society of Civil Engineers, the American

Water Works Association, the American Institute of Architects, the

1251



1252 Uniform General Contract Forms

National Builders' Exchanges, the Associated General Contractors, and, I

think, one or two others, may present to you no doubt some form of a

"national construction contract" and you will be called upon to say whether

or not you will accept that contract in lieu of the contract now existing in

the Manual. I stress this because in after years if this matter is pre-

sented to you and you tacitly and quietly accept it without reading it, you

may wake up some day to find out you have approved something not

entirely to your liking. All this Committee, through its Chairman, can do,

is to point out to you that this no doubt will be presented a year hence.

In the last meetings of these national conferences there was a sub-

committee appointed, consisting of representatives from these associations,

and in this work I have been very ably assisted by Mr. Irwin of Boston,

who has attended many of the conferences with me.

The sub-committee reported that no doubt they would change the

name of this national construction contract and omit therefrom the word

"railroad." If that is done, the question will then possibly be whether or

not the national construction contract, not specifically applied to railroads

but applied to construction generally, should in any measure be a sub-

stitute for the railroad construction contract as now appearing in the

Manual.

If the Joint National Conference as a whole adopts that idea and

eliminates from this contract the word "railroad," then you will not be

presented, apparently, with the contract which is to do with "railroad

construction" primarily. The contracts which have been presented to us

for consideration so far as Mr. Irwin and I could interpret them and

from what we gathered in conference with these gentlemen, were built up

largely upon the form of contract that was conceived and put into effect

for the American Institute of Architects, and no doubt that form of con-

tract well covers the ground needed in the architectural and building

world. From Mr. Irwin's and my view, and as we interpreted this situa-

tion (in an attempt to reflect what you thought), we did not feel many
of the paragraphs therein could be adapted to the work of railroad or-

ganization nor could they be in lieu of the one in the Manual, be adopted

without considerable qualifications. Those qualifications and limitations

we have attempted to express at these various meetings held in New York

and Washington, but naturally with the personnel of these national con-

ferences, as you have heard me say them, Mr. Irwin and I were in the

minority, representing only about two votes of possibly ten. I simply

summarize this situation to bring it down to date.

On the 20th of March of this year there is to be another conference,

possibly held in Washington. At that time Mr. Irwin and myself, or at

least one of us, expect to be there. Possibly out of that national meeting

there may grow a final draft of a document that will go to the various

national engineering associations. I might point out that no doubt when

you see this draft you will realize it has represented a considerable amount

of work on the part of the members of that conference. Those who
favor other forms of construction contracts have labored hard on the
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Contract Form—such as the Western Society of Engineers, American

Institute of Architects and other associations for which we hold the highest

regard. While we differ in some respects, it has been a difference we
held to sincerely in order to interpret your railroad point of view. We
are your delegates and eliminating as far as possible our personalities in

the matter, we have attempted to handle it in the broadest way we knew.

We will now turn to the reports of the Sub-Committees and on page

192 Mr. J. C. Irwin, Chairman of the Sub-Committee, will present the

final draft of the form of agreement for trackage rights. That starts

on page 193. We will not attempt to read these reports in detail, and we

want to say and emphasize here as has been demonstrated in the work of

this Committee, that we do not find the railroads in this country are

following verbatim these proposed contract forms in the Manual. We
realized a long time ago that it was useless to hope the verbiage of these

reports and these suggestions would be followed throughout. The in-

dividuality of the various legal departments of the carriers cause these

ideas to be set in their own phrases. What we hoped to do and what

we are trying to do is establish milestones and marks along the route so

that Engineers and others who are engaged in using these forms of con-

tracts can turn to the Manual and find the subjects and the thought em-

braced in these various documents.

We do not expect you to weigh every word of our report and any

analysis of these paragraphs will lead half of us to differ with the remain-

ing half. We simply expect you to approve the fundamental ideas exist-

ing in these various paragraphs and ask you to distinctly remember that

feature of them. We are somewhat a "quasi-legal" body, although we have

but one lawyer on our Committee. The verbiage partakes of legal form

in some measure, but it is the best we could do to clarify the situation from

the layman's point of view, and kept it clear.

Mr. Irwin will now present the first report.

Mr. J. C. Irwin (Boston & Albany) :—The agreement for trackage

rights has been in the hands of this Committee for three years. The first

year was spent in collecting data through this country and Canada and in

assembling that data.

The second year was spent in the preparation of a tentative form

which appeared in the Bulletin last year, and was submitted as information

and for discussion. After the convention last year, that form was pretty

generally circulated among operating men with requests for comments,

and it was later considered in Committee No. XX and finally approved by

the Committee, and it is now submitted for adoption as you will find it on

page 193, of Bulletin 261. As Mr. Faucette said, it is intended for use as a

typical form containing the features common to the majority of such

agreements. It is recognized that each agreement will have to meet the

conditions of its special location.

Calling your attention to the form of agreement on page 193, I shall

read the titles.
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Vice-President Ray :—We will pause for a moment after each title

so if there is any comment it can be made at that time.

Mr. Irwin:—In regard to the language used in these agreements, the

Committee has endeavored, as it has in all of its work, to us.e plain Eng-

lish and make it so clear that it can not be misunderstood, and it has

purposely avoided any involved legal terms.

Mr. Faucette :—I move it be adopted.

(The motion was carried.)

Mr. Irwin:—The next subject assigned to this Committe(i was the

preparation of a form of agreement for hopper pits on railroad property.

That is Intended for use of loading devices for coal and crushed stone and

such purposes. In making a study of this form, the Committee came to the

conclusion that a form which had already been prepared could best be ap-

plied to this purpose. The form which was approved and adopted in 1922

for printing in the Manual covered the "Form of license for wires, pipes,

conduits and drains on railway property."

The Committee recommends simply that the words "hopper pits" be

included in the title of the approved documents as printed on page 201

;

the document itself is exactly as it appeared before and the only change

in its title is the addition of the words "hopper pits."

Mr. Faucette :—I move it be adopted.

(The motion was carried.)

Mr. Faucette:—On page 203, Appendix B, there were three subjects

assigned to Mr. Dillenbeck, Chairman of that Sub-Committee. He has

nothing specific to say for his Sub-Committee, but I will ask him to

make a few remarks in regard to his report.

Mr. Clark Dillenbeck (Reading Company) :—Under the first item,

"Make appropriate report regarding Revision of Manual where necessary,"

we haven't anything to report.

The second subject assigned was, "Make tentative report on 'Agree-

ment for joint use of Passenger and Freight Facilities.'" We prepared

a form of agreement for the joint use of passenger facilities, which you

will find printed on pages 205 to 210, inclusive. This is only in a tentative

form and we would ask that It be criticized by members of the Associa-

tion during the next year so that it can be gotten into proper form for

adoption, possibly at the next annual meeting. In the meantime we also

have under preparation a form for the joint use of freight facilities, which

this Committee expects to complete the coming year.

The third item of work assigned to this Sub-Committee was to make

report on any conflicts that may be between the contract forms in the

Manual and the specification of other committees.

After going over the Manual carefully it was found that there were

conflicts with four specifications. Those of the Roadway Committee are

printed at the bottom of page 203. These were taken up by the Roadway

Committee, but owing to the illness of the family of one of the chairmen

of the Sub-Committee, it was not concluded this year.

Those of Committee on Iron and Steel Structures have also been

under consideration. I have no report from that Committee.
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Those of Committee on Wooden Bridges and Trestles was covered

in the report of that Committee this morning and their report adopted.

All the corrections have been made.

The Committee on Masonry Specifications has its report jirinted in

one of the other Bulletins.

Mr. Faucette:—It is with much satisfaction that this Committee gets

the co-operation of other Committees in regard to eliminating duplica-

tion of work with respect to what this Committee is endeavoring to do.

We do ask the Chairman of every Committee in this Association who

has to do with the writing of other specifications or forms to try and

eliminate matters which conflict with us and we will endeavor to eliminate

matters which conflicts with them. We are open at any time to sugges-

tions in regard to any conflicts, for we do not want to have appear in

our Bulletins or in the Manual a form of preamble or part of a contract

written by one Committee and then have the Committee on Contracts pro-

duce another.

We have a third Sub-Comniittcc headed by Mr. E. L. Taylor, whose

assignments are covered at the bottom of ])age 189. Mr. Taylor's report

commences on the top of page 211.

Mr. Taylor will now present that report.

Mr. E. L. Taylor (New York, New Haven & Hartford) :—Of the

three subjects assigned my Sub-Committee, one only is submitted in final

form for adoption, the form of agreement for placing snow or sand

fences beyond the railway company's property line. I move this form be

adopted and included in the Manual.

Vice-President Ray :—It has been moved and seconded that the form

appearing at the bottom of page 211, under Appendix C, and the top of

page 212, be included in the Manual. Are there any comments on this

report or this proposed agreement form?

(The motion was carried.)

Mr. Taylor:—Of the two other subjects, the form of option for pur-

chase of land is in practically final form ; however, we should like to have

comments or suggestions with regard to it.

The form of agreement for the purchase of electrical energy is prob-

ably not in final form and we want to have all possible suggestions with

regard to it.

Vice-President Ray—As we dismiss this Committee with the thanks

of the Association, the Chair would like to call attention to the importance

of these forms which the Committee recommends for the consideration of

the Association for the coming year. This Committee has done a great

deal of work and it deserves the careful co-operation of the members.

If you have comments to make or criticisms of these proposed forms,

which will come up next year for adoption, won't you be so kind as to

communicate with the Chairman of the Committee during the coming year,

so he will have the benefit of your suggestions. The Committee is to be

congratulated on the work they have done and they are dismissed with

the thanks of the Association.



DISCUSSION ON STANDARDIZATION
(For Report, see page 217)

(Vice-President Ray presiding.)

Mr. E. A. Frink (Seaboard Air Line) :—The report of your Com-
mittee on Standardization is shown on pages 217, 218 and 219. It is a

short report, for there has not been much to report. Your Committee on

Outline of Work did not honor this Committee by giving it any specific

subjects to work on during the year, so we were not able to do much. We
have confined our attention principally to keeping in touch with the

progress of standardization by other bodies, and more especially the Divi-

sion of SimpHfied Practice of the Department of Commerce of the United

States Government, and the American Engineering Standards Committee,

in which the American Railway Association has a membership and on

which committee they have one representative.

The report of your Committee in the Bulletin, on pages 218 and 219,

gives you some information, some general information, as to the progress

that has been made in standardization work since the last report. I want

to call your attention to the reference at the bottom of page 218, the

progress of lumber standardization by the Bureau of Simplification. Since

that report was written there was a final conference of the Central Com-

mittee on Lumber Standards held in Washington on December 12th and

13th, at which the first part of the program of lumber simplification was

adopted. The noteworthy part of that program is the adoption of the

words "Standard boards" and "Standard dimension," to take the place

of the old term of inch boards and two-inch dimension. It was an attempt

to get away from the habit of specifying an inch board when something

else was meant, and when you meant three-quarter board or something

else. That practice, as you probably all know, grew up from the fact

that you cut a board an inch thick in the rough green at the mill, and

the various processes of seasoning, whether air seasoning or kiln-drying,

and surfacing, reduces the thickness of that board to perhaps 13/16 or 54-

To get away from that idea they attempted to adopt this term of "Standard

board" to apply to yard lumber only. Unfortunately one-half of the rep-

resentatives assembled had an idea that board ought to be 25/32 of an inch

thick and the other half thought it ought to be 26/32, and both sat down

on their tails and wouldn't agree on the other.

The consequence was that they scrapped all day long about that par-

ticular matter. They couldn't agree. That evening a selected committee

of the two camps met and agreed to recommend both of them, so the

result is that we have a standard board 25/32 of an inch thick and an extra

standard board 26/32 inch thick.

Incidentally that meeting brought out a very nice illustration of the

independence of the American character. The opinion was expressed

to me just prior to that meeting that this was a rubber-stamp aflFair.

Mr. Hoover was going to preside and nobody would venture to express

an opinion contrary to what he wanted. He wanted thus and so, and it

was going through.
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It would have done you good to have listened to the discussion on it.

They didn't pay any attention to him. They had their ideas and stuck

to them, and you couldn't back them down. I was glad to see it. I like to

see that kind of independent thought.

This is only the beginning of that standardization program. The next

thing on the program, I believe, is standardization of mouldings. There

are four or five thousand sizes and styles of mouldings and the Commit-
tee is actively engaged in trying to reduce those to a reasonable number.

There is to be a meeting here some time next week, I think it is Tuesday,

Wednesday and Thursday, in an endeavor to get that subject thrashed

out, and also to agree on dimension sizes of structural timber.

What the result of that will be I cannot attempt to prophesy. There

is another matter that I want to call your attention to briefly. As a re-

sult of the activities of that Bureau, paving brick have been reduced from

sixty-seven varieties to seven, and during the last year one more notch,

to six ; the different varieties of asphalt on the market from thirty-nine to

one ; hollow building tile varieties from thirty-six to twelve.

In the field of concrete mixers we find they have been reduced to three

sizes for paving mixers and six sizes for building machines. Even in

wheelbarrows progress has been made in standardizing the capacities,

gages of metal, handles and legs. The Simplification Bureau through Mr.

Hoover is achieving results. I am in hopes that he will pay attention to

shirt collars next; they need attention.

There is one thing on which I would like to have the advice of the

organization. The American Engineering Standards Committee has been

working for several years under a certain constitution and by-laws, and

one of the provisions of that constitution and by-laws is that it gives

to the sponsor or sponsors of any project a veto power. That is, after a

Sectional Committee working under the direction of a sponsor has pro-

duced a result, if the sponsor does not approve it, by expressing its dis-

approval the matter is stopped right there until it is gotten in shape for

the approval of the sponsor.

In the case of an Association like the American Society for Testing

Materials or the American Railway Engineering Association or anyone

that has spent a great deal of time and labor on compiling a specifica-

tion or making up a design, it is of importance that they be enabled to

control the future of that project. If an association realizes that when
it puts its project up to the American Engineering Standards Committee

for their approval that project is liable to be changed out of all semblance

to its original shape, that association is going to hesitate, and I do not

think it will be wise for the American Engineering Standards Committee

to depart from that practice. Unfortunately there has been a revision of

the rules formulated which entirely removes from the sponsor that veto

power.

That revision of the rules and constitution is coming up for action

on the 27th of this month. We had a preliminary discussion on it last

December, at which time I was the only member who objected to the
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change. I have said several times that we ought to have more repre-

sentation on that committee because I needed help and I never needed

it any more than I am going to need it the 27th of this month.

I think you can support me a bit and give me a little bit more

weight if you will express your opinion on that particular phase of the

subject, whether in your judgment it is wise to deprive the sponsor of

the veto power. In order to get this matter on the records I have written

out a resolution that I would be very glad to have the convention endorse,

if it will.

"Resolved, That the American Railway Engineering Association

believes it will be a serious mistake on the part of the American Engineering
Standards Committee to so change its constitution and rules of procedure
as to eliminate or even impair the veto power now possessed by the sponsor
or sponsors of a project."

I move the adoption of that resolution.

Vice-President Ray:—This is an important matter for Mr. Frink

in the handling of this standardization work, and it deserves the free

discussion of the members of the Association.

Mr. G. A. Mountain (Canadian Railway Commission) :—-Would the

Chairman explain just what he means by a sponsor in the veto connection?

Mr. Frink:—Perhaps I had better explain the method in which the

American Engineering Standards Committee work. When a project is

brought to their attention and it has been decided that it is worthy

of being standardized, the first thing to be done is to select what they

call a sponsor, that is, a responsible organization which will see that

the work of perfecting that project is carried out. That sponsor is

not necessarily charged with the duty of doing any work, but it is in

charge of the selection of a committee or the making up of a committee,

which they call a Sectional Committee, which corresponds exactly to one

of our working committees, and that committee does the actual work of

preparing the project for standardization.

The sponsor simply sees that that committee is selected, that it is

representative of all interests, that the personnel of the committee after

its selection is referred back to the American Engineering Standards

Committee itself for approval, and that after that the Sectional Com-
mittee gets to work and does whatever has to be done to the standards.

The veto power possessed by the sponsor is simply this, that after

that Sectional Committee has gone through with its work and has found

the standard in proper shape for action, it reports to the sponsor or

sponsors, as the case may be, and the sponsor can then either approve

or disapprove the report. If it disapproves the report it stops right there

until the Sectional Committee revises its work, if possible, to satisfy the

sponsor. If the sponsor approves the report, then and then only does

it go to the Engineering Standards Committee for final approval and

standardization. Does that make the matter clear?
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Air. G. A. Mountain :—Yes. Another question I would like to ask

is what Committee or what association is the American Engineering

Standards Committee a committee of?

Mr. Frink :—It is not a committee of anything ; it is an original

body ; it is an organization. Really the name "Committee" is somewhat
of a mistake because it is more of an association.

Mr. G. A. Mountain :—I ask because we have something similar but

we call it Canadian Engineering Standards Association, and we have

passed a great many standards in connection with that. That is an

Association kept up by the different industries who make different sup-

plies and also the railways. In addition to that the Dominion Government
gives us a subsidy, that is, a Secretary and his staff who keep the mat-

ter going. I was wondering what the word "Committee" was for. It

must be a committee of something. I do not think the- word "Committee"

should be used if it is an Association.

Mr. Frink :—It is perhaps a misnomer, but it is really an association

that was formed under the name of the Engineering Standards Com-
mittee. It was originated by several of the large engineering associations

of the country, the American Society of Civil Engineers, and several

others. It now consists of twenty-four member bodies, including a num-
ber of departments of the Government and practically all of the large

engineering societies, a good many trade organizations, and such bodies.

They are all grouped into an association, but it is still called the American
Engineering Standards Committee.

Mr. George E. Thackray (Bethlehem Steel Company) :—Permit me
to answer the question by stating that the American Engineering Standards

Committee has under consideration the change of its name from "Com-
mittee" to "Association" or some other more appropriate designation.

Referring now to the remarks of the Chairman of the Standardi-

zation Committee to the effect that he needs some help : Having been

.somewhat familiar with the work of the American Engineering Standards

Committee for a few years, I wish to say that in regard to the desir-

ability of a sponsor body having the veto power, I feel quite as he does,

and as far as possible shall support him in that feeling. It is also believed

proper for this Association to support this idea, because if that were
not done it would be doubtful whether we should obtain standards which

are, as all standards must be, truly and fully representative.

Mr. J. L. Campbell (El Paso & Southwestern) :—I am very much
in favor of the adoption of this resolution. The interests of the railways

are so large and our interests are so very definite and responsible that

I believe as a rule anything submitted to the Standards Committee by

this Association should be within the control of the Association as to

what shall happen to it and as it is now controlled by the sponsor. For
example, a specification of this Association for steel railway bridges has

been submitted to that committee for standardization and certainly it

is the desire and the interest of this Association to have those specifications

which represent the work of twenty years of a very able Committee, ap-
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proved. That is a specification the transportation business needs. We
don't want it torn to pieces, and if it is adopted as a standard, we want

it to be as it now stands, and the only acceptable modification would be

in immaterial things, such as crossing the t's and dotting the i's and

other things of that character. We would be willing to meet the other

people half way. I am much in favor of keeping our standards when

we submit them to the Standards Committee within our control as we

now have them through our sponsor.

Vice-President Ray:—Any other remarks on this resolution? The

Chair would like to state as a matter of information, that it is very

doubtful whether our Association would have ever entered into relation-

ship with the American Standards Committee in any manner whatever

had we not had the power of veto. To take that away now would cer-

tainly be a very serious matter with respect to standards which this As-

sociation may see fit to sponsor before that committee.

Mr. C. S. Churchill (Norfolk & Western) :—Would it not be proper

to empower the Chairman of this Committee, to the extent that he can

make a statement that we think it is necessary to the protection of the

railroads that we have that power?

Vice-President Ray :—Your idea, Mr. Churchill, is that it be added

to the resolution?

Mr. Churchill :—Whichever way you think it best to handle it.

Mr. Frink :—I thought of that particular phase of the situation

quite a lot, and while I do not intend to mention it for the same reason

that I do not think that was a wise procedure, it is my purpose, if this

change in the rules and constitution is made, to recommend to the As-

sociation that we withdraw our membership from that committee. But to

tell the committee that sounds like a threat, and that does not go well

with the American people. If I tell them we are going to withdraw

if they do not do so and so, they will say, "Get out ; we do not want you."

Mr. Churchill :—Say it afterwards.

Vice-President Ray :—The Chair will ask the Secretary to read this

resolution again that it may be fresh in your mind.

(The Secretary read the resolution.)

(The resolution was adopted.)

Mr. G. A. Mountain:—Might I ask another question? I am quite

interested in this standardization work. I have been Chairman of several

committees in connection with our work in Canada, which I told you is

called the Canadian Engineering Standards Association. At one time

we had a committee of the Canadian Society of Civil Engineers for the

purpose of specifications for steel bridges and movable steel bridges. We
found that it was very slow work, and finally at the request of the

Canadian Engineering Standards Association we turned it over to them.

As a matter of fact, I was a member of that, although not as chairman

;

all of the members of that committee were also members of the En-

gineering Institute and ninety per cent of them were members of the

American Railway Engineering Association.
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Previous to that we had adopted in Canada the American Railway

Engineering Association standard specifications for steel railway bridges.

The one adopted by the Canadian Engineering Association was similar,

only the name was changed to fit the Canadian Engineering Standards

Association.

Now another case, I was chairman of a committee a very short time

ago in connection with railway fences and gates. When the matter

was finally thrashed out the manufacturers were there and it became
quite a heated discussion. Once or twice the railway men represented

said, "If they will not agree to this we will form our own specifications,

and if they do not make it we will go somewhere else."

Those are the points that I brought up because I have been work-

ing for the last year or two very closely on that.

I would like to ask another question. What is the relation between

the American Engineering Standards Committee and the United States

Bureau of Standards? Is there any affiliation?

Mr. Frink :—There is no connection at all. The Bureau of Standards

of the United States, as I understand it, is that part of the Federal Gov-

ernment which is charged with keeping and maintaining standards of every-

thing. For instance, they have the standard yard in their possession, they

are custodians of it, they are also custodians of the standards of weights

and measures of all kinds, and I think they have other activities which

I am not especially familiar with.

The American Engineering Standards Committee is an entirely dif-

ferent line of work. The Bureau of Simplification of the Department of

Commerce is doing practically the same line of work as the American

Engineering Standards Committee. Those two have a working agree-

ment whereb}' the Division of Simplified Practice handles certain things

that they think they can handle better than we can, and the Engineering

Standards Committee handle other things that the Bureau turns over to

them as well as things that are originated by themselves. The two are

working in harmony.

Vice-President Ray:—That finishes the report of the Committee. It

is dismissed with the thanks of the Association.



DISCUSSION ON IRON AND STEEL STRUCTURES
(For Report, see pp. 225. 1072)

Mr. O. F. Dalstrom (Chicago & Northwestern) :—The Committee

on Iron and Steel Structures submits its annual report, which is printed

on page 225 of Bulletin 262, together with a supplemental report that

appears on page 1072 of Bulletin 265. The recommendation covers : First,

a report on revision of the Manual. This is Appendix A. In the re-

vision of the Manual, the report is submitted in Bulletin 262 as a progress

report with no changes. Since this report was submitted, a conference

committee of the A.R.E.A. and A.S.T.M. made a report to the Com-
mittee ; this report was adopted by the Committee, and is submitted to the

Association in Bulletin 265. This consists of revisions of the General

Specifications for Steel Railway Bridges, affecting the specifications for

material.

I move that the revision recommended in the supplementary report

be adopted.

(The motion carried.)

Mr. Dalstrom :—No. 2, recommends that the report on Classification

of Bridges (Appendix B) be approved for publication in the Manual.

I move that the recommendation be adopted.

(The motion carried.)

Mr. Dalstrom :—No. 3, recommends that the Specifications for the

Design of Turntables (Appendix C) be approved for publication in the

Manual.

The President:—Unless there is objection, it will be so ordered.

Mr. Dalstrom:—No. 4, that the Specifications for Steel Highway
Bridges (Appendix D) be approved for publication in the Manual.

In connection with the Specifications for Steel Highway Bridges, I

wish to say that since the Committee submitted the report recommending

that these specifications be submitted for publication in the Manual, two

conditions have arisen which affect this recommendation. One is that the

changes made in the A.R.E.A. Specifications for Railway Bridges, af-

fecting the specifications for material, should be incorporated in the

Specifications for Steel Highway Bridges. The other is that a confer-

ence committee consisting of representatives from the A.R.E.A., the

A.S.C.E. and the Association of State Highway Officials, has held a

conference with a view to getting together on features of the specifications

which they consider can be made the same in all specifications.

The Chairman of the Sub-Committee in charge of these specifications

has indicated by letter that in his opinion it would be inadvisable at

this time to have these specifications printed in the Manual since they

are likely to be revised to some extent during 1924.

I would recommend that the Specifications for Steel Highway Bridges

be received as information.

The President:—If there is no objection, it will be so ordered.
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Mr. Dalstrom :—The Committee submits progress reports on Electric

Welding, on Tests of I-Beams and on Column Tests. These are respec-

tively Appendices E, F and G.

This is all the recommendation that the Committee has to make.

I have permission of the President at this time to call attention to

a typographical error at the top of page 255 in Bulletin 262 in the

Specifications for Steel Highway Bridges. The fraction 15/16 fixing

the minimum thickness of metal should be 5/16. This should be corrected.

Mr. G. A. Mountain (Canadian Railway Commission) :—I would
like your permission to ask the Chairman a question. Does he expect

to have standards for highwaj- bridges the same in every state in con-

nection with this specification? The reason I ask is this : We have nine

provinces with us and each one seems to have a different specification for

highway- bridges—of course, I refer to highway bridges over railways.

The Canadian Engineering Standards Association has no highway
bridge specification which our Railway Commission has approved, and
I have some trouble in making what we call the provincial engineers

(what you call state engineers) fall into line.

Mr. Dalstrom :—In reply to the question just asked, it was not the

idea of the Committee in the preparation of these specifications that

they would be universally adopted throughout the states. The primary

object was to prepare specifications which the railways can adopt and

can work from in dealing with the state and municipal authorities in

constructing highway bridges in which the railways are interested.

The President:—Are there any other remarks or are there any

other questions that the members would like to ask?

The report of the Committee is complete and the Committee is excused

with the thanks of the Association for its most excellent report.



DISCUSSION ON ELECTRICITY
(For Report, see pp. 299, 1067)

The President :—I have a letter here from the Chairman of this

Committee which I think you may like to hear. This letter is from Mr.

Katte.

"The funeral of our late President, Mr. Smith, will occur on Wednes-
day afternoon, and I, therefore, will be unable to attend the convention
in Chicago.

"I have just telegraphed you as follows:
" 'Owing to the death of President Smith I will not attend the con-

vention.'
~ "I have asked Mr. Brumley to present the report of the Committee

on Electricity.

"It is a real source of regret that I can not attend the convention.

I know it will be the most successful in the history of our Association,

and I have been looking forward with much pleasure to being present

at the final act of your most successful administration."

Excuse me, gentlemen, I intended to omit that particular paragraph.

"I would have like to present the report of the Committee on Elec-

tricity personally, and I hope that the convention will adopt the rules

for recommended practice relative to the protection of oil sidings from
danger due to stray currents contained in the supplemental report of

the Committee on Electricity, for they represent more nearly the joint

ideas of the engineers of the oil companies and of the railroad companies.

"I had also hoped to explain to the members of the Association the

special virtues of the specification for the construction of overhead supply

lines for railroad use on railroad property as well as those of the speci-

fications for porcelain insulators for railroad power supply lines.

"I hope that you will not allow any accident to happen to the rules

or the specifications. All deserve the support of the convention."

Mr. Katte is not here and I very much regret to say that the Vice-

Chairman, Mr. Brumley, is confined to his room with a very severe cold.

We are fortunate in having with us a member of the Committee who will

present the report, Mr. Owen.

Mr. A. E. Owen (Central Railroad of New Jersey) :—The Committee

on Electricity respectfully presents herewith its report covering the twelve

subjects which were assigned to it for work during the year.

The first subject upon which action is recommended is a combination

of Item No. 1 and Item No. 2. Item No. 2 is revision of the Tables

Showing Third Rail and Overhead Working Clearances, and Item No. 1

is the recommendation that the revisions thus set out in Appendix K
of the report be substituted in the Manual for those there appearing.

Therefore, I move you that the revision of the Tables Showing Third

Rail and Overhead Working Clearances be adopted for inclusion in the

Manual.

(The motion carried.)

Mr. Owen :—Item No. 2, electrical interference caused by propulsion

circuits, will be presented by Mr. Davidson, a member of the Sub-Com-

mittee.
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Mr. J. C. Davidson (Norfolk & Western) :—This Sub-Committee has

not been active. You will note that the President of the American Rail-

way Association accepted the invitation of Mr. Gherardi, Vice-President of

the American Telephone & Telegraph Company, to send six representa-

tives to co-operate with the Telephone and Telegraph companies, the Na-

tional Electric Light Association and the American Electric Railway En-

gineering Association in the formation of an American Committee on In-

ductive Co-ordination. In line with this, representatives were appointed

from the Construction and Maintenance Section, the Electrical Section,

the Telegraph and Telephone Section and the Signal Section.

I might state, as further information, that the first meeting of this

Joint Committee on Inductive Co-ordination was held in New York on

November 27, 1923. Among the constructive work done at that time

was the appointment of a Program Committee, which has since drawn
up a comprehensive outline of the work proposed to be done. This action

was subsequent to the time at which the information in the report was

printed.

The recommendation is that the subject be continued and that the

activity of the Committee for the present be confined to work in con-

nection with the American Committee on Inductive Co-ordination.

Mr. Owen:—The next is the report of the Water Power Committee.

Mr. Davidson, a member of the Water Power Sub-Committee, will pre-

sent the report.

(Mr. Davidson read the report of the Water Power Committee.)

Mr. Davidson :—It is recommended that the report be accepted as a

progress report and that the subject be continued with particular refer-

ence to a report on future developments of water power on the St. Law-
rence and Saguenay Rivers.

Mr. Owen :—No. 4 is on the matter of Electrolysis, collaborating with

the American Committee on Electrolysis. The Sub-Committee's report

will be presented by Mr. Vandersluis.

(Mr. W. M. Vandersluis (Illinois Central), read the report of Sub-

Committee on Electrolysis, together with the recommendation of the

Committee.)

Mr. Owen :—No. 5, Collaboration with the U. S. Bureau of Standards

in the revision of the National Electrical Safety Code.

(Mr. Owen read the report of the Sub-Committee on collaboration

with the U. S. Bureau of Standards in the revision of the National

Electrical Safety Code.)

Mr. Owen :—No. 6, Overhead Transmission Lines. This report rep-

resents a vast amount of labor on the part of the Sub-Committee and I

wish to ask that Mr. Needham, a member of the Committee, present

that matter.

(Mr. R. J. Needham (Canadian National Railways), read Appendix
F, page 307, Bulletin 262.)

Mr. M. Coburn (Pennsylvania) :—There is one point that I wanted

to call to the attention of the Committee. They state on page 16 of these
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specifications, "Structural steel shall conform to the Specifications A-9,

'Structural Steel for Buildings,' as adopted by the American Society for

Testing Material."

Our structural steel buildings specification is not ready, but I

have been wondering whether they could use for that our specifications for

structural steel for bridges. I think we should use one of our own speci-

fications, if possible.

The President:—As I understand it, Mr. Coburn, this specification is

tentative. It is proposed to consider the specification further and no doubt

that particular item will be dealt with during the coming year. Are there

any other remarks? If there is no objection, gentlemen, we will adopt

the recommendation of the Committee. It is so ordered.

(Mr. Owen read No. 7, Collaboration with Committee XVI

—

Economics of Railway Location, Appendix G, page 332, Bulletin 262.)

(Mr. Owen read Appendix H, No. 8, Wire Crossing Specifications,

page 332, Bulletin 262.)

The President :—If there is no objection, the recommendation will be

adopted.

(Mr. Owen read Appendix I, No. 9, Standardization of Adhesive

and Rubber Tapes, page 332, Bulletin 262.)

Mr. C. W. Baldridge (Atchison, Topeka & Santa Fe) :—I was just

wondering whether it is necessary to carry a recommendation instructing

the Committee on Outline of Work to carry this question for revision.

It seems to me there is something in the Manual at present on this sub-

ject. Revision of the Manual would cover it as well as to continue this

subj ect.

The President :—As I understand it the recommendation of the Com-
mittee is simply that they continue the work and later when they feel that

they have sufficiently fortified themselves regarding the subject they will

make their definite recommendation for inclusion of matter in the Manual.

Mr. Baldridge :—If I remember rightly there are specifications for

Adhesive and Rubber Tapes already in the Manual. As a consequence,

the first subject. Revision of the Manual, will cover this without making

a special subject of it each year; anytime that they want to revise it they

have the opportunity under Subject No. 1. It seems to me it would be

preferable to simply omit this as a recommendation for next year's work.

The President :—The Committee will consider the suggestion made by

Mr. Baldridge in its work this year. Are there any other remarks?

If there are no objections, the recommendation will be adopted.

Mr. Owen :—No. 10, Standardization of Insulators, Knife and Snap

Switches, will be presented by Mr. Hall.

(Mr. F. D. Hall (Boston & Maine Railroad), read Appendix J,

page 333, Bulletin 262.)

The President:—Are there any objections to the recommendation of

the Committee? Any discussion? If not, the recommendation will be

adopted.
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Mr. Owen :—No. 12, Protection of Oil Sidings from Danger Due to

Stray Currents, the Committee beg leave to withdraw.

For Appendix L on page 344 of Bulletin 262 we wish to substitute a

supplementary report on page 1067 of Bulletin 265, dated March, 1924.

Mr. Vandersluis will present this matter.

(Mr. W. M. Vandersluis read the report on pages 1067 and 1069,

inclusive.)

Mr. Owen :—I move that the rules for recommended practice relative

to the protection of oil sidings from danger due to stray currents, dated

November 19, 1923, be adopted and published in the Manual to supersede

similar rules adopted March 15, 1923, and contained in Volume 24, No.

254 of the Bulletin.

Mr. J. L. Campbell (El Paso & Southwestern) :—I second this motion

with approval and pleasure and desire to commend the Committee upon

the co-operation that it secured with other interests interested in this sub-

ject whereby the unanimous agreement has been reached with the result

that when these specifications of this Association are printed and ready for

use and when they are offered they will not be met with objections by out-

side interests that they are not satisfactory. The work that this Com-
mittee has done in this particular case is an excellent example, which I

hope will be noted by the other committees of the Association when they

are dealing with subjects in which other people are interested on the

proposition, that in so far as possible this Association will always want

to secure the co-operation and the assent of other interests to its specifi-

cations.

(The motion was carried.)

The President :—This completes the report of this Committee. I want

to congratulate the Committee on the effective teamwork that it has dis-

played in its year's work, co-operating with other bodies and with other

committees. If there is one thing that our Association can do more than

another to continue its work effectively and to increase its prestige as a

railroad association, I think it is bound up in the words co-operation and

teamwork. I want to congratulate the Committee on its work for the last

year and on its effective presentation of its report. The Committee is

excused with the thanks of the Association.



DISCUSSION ON ROADWAY
(For Report, see page 357)

Mr. C. M. McVay (New York Central) :—You will find the Roadway
Committee's report on page 357 of Bulletin 262. The Committee was as-

signed eleven subjects and they have reported on six. Some of these

subjects were consolidated in considering the report.

The first subject assigned was revision of the Manual, and the Com-
mittee has one revision which you will find on page 358. This is part of

the same revision which you accepted yesterday from the Ballast Com-
mittee, inasmuch as it pointed out that there has been a conflicting

use of the word "shoulder" as used by the Ballast Committee and the

Roadway Committee, and each Committee made the necessary change to

more clearly define it in the Manual. The proposed form instead of

"shoulder" is that we say "roadbed shoulder."

Mr. Parsons was Chairman of that Committee. Also with that we
consolidated subject No. 11 assigned to the Committee. You will find

the report on that in Appendix F on page 380. This seemed to resolve

itself into a change in the Manual, and is so reported in Appendix F.

Mr. Parsons will say a word about that change.

Mr. O. V. Parsons (Norfolk & Western) :—After writing various

railroads, we found none that would agree to a change in their standards,

although some used a roadbed width of more than 20 feet, so we could

not recommend a permanent width of more than 20 feet. But due to the

increased depth of ballast adopted by the Association, this 20 feet would

not hold, so we recommended the proposed change in form to provide

for an 18-inch shoulder outside the ballast which would take care of any

increased depth of ballast which any road would require.

Mr. McVay :—The Committee moves that the amendment to the

Manual, as shown in Appendix A, on page 358, and also in Appendix F,

on page 380, be accepted and printed as shown in the proposed form.

(The motion was seconded.)

Mr. M. Coburn (Pennsylvania) :—This is a very interesting question

and there has been a good deal of discussion on it. I don't think it ought

to go by without some further discussion. The Committee was asked to

consider the question of revising the specifications for standard road-

bed to meet the specifications of the Ballast Committee, and they have felt

that they could not go the whole way, and they have gone as far as they

could. Now, we all know that a first-class railroad today has got to

have a roadbed wider than twenty feet. The objection has been, as I

understand it, that if we should say that the standard roadbed must be

twenty-four feet or twenty-six feet, or something like that, there would

be a howl raised immediately from various people. They cannot afford to

say anything like that, so they have tried to do the best they could.

I think this matter ought to have some further discussion.

Mr. McVay :—The Committee took this matter up with a great num-

ber of the larger roads and they found that while there were quite a
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number of those roads—the majority, no doubt—using the two feet of

ballast under the tie, they were not making the ballast as wide as would

necessarily have to be done to follow out the A.R.E.A. standard ballast

plan. In fact, instead of the twelve inches of sub-ballast as shown on

the standard plan which tapers ofiF to the edge of the stone ballast, for

instance, a lot of them were putting a blanket of twelve inches or so of

cinders, slag, or something, over the top of the roadway and calling that

roadbed and not calling it ballast, and only showing twelve inches of

ballast.

It also appears from the ideas expressed by a good many of the

different roads that they would not estimate on building more than twenty

feet in case they built a new line, but it seems that the roadbed in addi-

tion to twenty feet is something that gradually builds up, for instance in

reballasting the ballast is thrown out on the shoulders and more ballast

is put under the track and it is raised higher and the roadbed naturally is

widened, and that is something that keeps growing right along and is not

anything like twenty-six feet, in the first place.

Moreover, the Committee does not say that you can not build a road-

bed wider than twenty feet. It says a minimum permanent width, and

that is a pretty definite figure; you can build it fifty if you want to and

have the money. We did not feel that we could go any further than that

in specifying a minimum width.

The President :—This seems to be one of a very numerous class of

cases where the Committee has to do the best it can, where it is not a

theory which confronts it but a practical condition. It occurs to me that

the Committee in this particular case has met the problem in a very

happy way. Are there any further remarks?

Mr. L. J. F. Hughes (Chicago, Rock Island & Pacific) :—It seems to

me that this definition for change in the Manual about the roadbed should

include the clause "for single track." Of course, we know that this

twenty-foot roadbed means single track, but I believe in putting these

definitions and rules in the Manual, we should be exact and specify exactly

what we mean.

The President :—The Committee accepts that suggestion. Are there

any further remarks? Are you ready for the question?

(The motion was carried.)

Mr. McVay :—Subject No. 2 assigned to the Committee was the

Economics of Filling Bridge Openings. Two years ago the Committee

made a report on the filling of bridges, and showed that from the prac-

tical side of doing the work. This time they have gone into the side of

the economics of it. Mr. Wrenshall is Chairman of the Sub-Committee

considering that subject. You will find the report in Appendix B, page 359,

and I will ask Mr. Wrenshall to please present that.

(Mr. J. C. Wrenshall, Reading Company, read the report of the Sub-

Committee on Economics of Filling Bridge Openings.)

Mr. Wrenshall :—I will say that our method of arriving at the figures

represents such information as we could gather from the figures obtain-
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able on several roads, but it should be further understood that our

computations are not intended to go into great refinements. We feel that

our reasoning is sound and that the general outline of the steps to be taken

to arrive at a basis for comparison is logical. We are not endeavoring to

set up model figures, but we offer a general scheme of orderly procedure.

Also we feel that we are suggesting as simple a plan as possible.

Inasmuch as we have not been able to find any report of a similar

character, we have arrived at the conclusion as shown on page 359. We
recommend that this report, as well as the first portion thereof, presented

to the convention of 1922, be accepted and printed in the Manual.

I move the adoption of that recommendation.

Mr. C. C. Cook (Baltimore & Ohio) :—Is it proposed to print the

table in the Manual shown on pages 360 and 361?

The President :—Yes, the whole report will be printed.

Mr. C. C. Cook :—Then I call attention to several errors that I do not

believe should appear in the Manual, although the Chairman has said that

they did not strive to secure extreme accuracy.

I would like to refer to the item in Column 4 on page 360, beginning

with the words, "As an example, take the case of Bridge 79 in the table.

At the end of the second cycle there are contained two renewals of $722

each, interest charges for fourteen years, or $43.32 annually, being six

per cent on $722." I could not quite understand the wording, but I did

figure that fourteen times $43.32 was $606.48, though it says there, con-

tinuing after that, "adjusted original investment $606.48." In two cycles

you would also have interest charges of six per cent for another seven

years on $722 added to that in order to get the mathematics correct; the

paragraph continues and arrives at the total from which is derived the

average annual cost of maintenance ; this also makes Column 5 in error.

Mr. W. H. Woodbury (Duluth & Iron Range) :—It was thought that

that would be absorbed in the operating charges; it is not repeated, and

we consider the cost as continued revolving cost.

Mr. C. C. Cook:—The investment of $722 was made in the beginning

of each of the two cycles. The interest on that money is the proper

charge throughout the entire period of fourteen years. At the end of the

first cycle or at the end of seven years, you make another investment of

$722. The interest on that money, it seems to me, is also a proper

charge in figuring total expense through the two cycles.

Mr. W. H. Woodbury:—Then according to that at the twenty-fifth

cycle you would have an enormous sum. We can not conceive of an in-

vestment being built up in that way. It is absorbed in the operating

charges and should not exceed the original investment.

Mr. E. A. Frink (Seaboard Air Line) :—It seems to me that in this

analysis the Committee should take into consideration more than the an-

nual interest charge. The cost of a structure at the end of its life is not

composed of the original investment on it plus the interest. As I see it,

it is made up of the original investment plus the annual interest plus a

depreciation sufficient to extinguish the cost of renewal at the end of its
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life. If it is considered in that way, then successive renewal is not added,

because each renewal is extinguished at the end of its life.

Mr. C. C. Cook :—It seems to me that the Committee is all right in

limiting the charges considered in the two cycles and eliminating the first

cost, because they propose to show whether or not it is economic to sub-

stitute another structure, and they are showing that whole cost in Column

11, Cost of Proposed New Structure, to which they do add the annual

interest cost of that structure. Then they compare it with the average

maintenance cost of the old structure.

I do not believe that you should accept Air. Frink's suggestion that

you should include the original cost in such a comparison, but I do still

feel that you should have the entire interest charge of all money that

you spent for renewal and maintenance during the entire fourteen-year

cycle.

Mr. W. H. Woodbury :—I do not see how you would be entitled to

charge interest on something that has already been charged to operation,

and retired. You have only the amount invested in the structure that

you are retiring. That is simply carried from period to period as it is

renewed. You cannot build up interest. As I said before, if you have

twenty-five renewals you would have twenty-five times the $722 and it

would be an enormous sum.

Mr. E. A. Frink :— I think that statement is an error. The life of the

structure has nothing to do with its economy. If you could build one

structure that would last five years for $500 and another that would last

ten years for $700, according to that, it is cheaper to build a five-hundred-

dollar structure. That is obviously wrong. The ultimate cost of a struc-

ture is its justification.

The only way you can get at what it finally costs you is either tc

take the entire cost of the structure and add to it the interest charges,

or to transform that into an annual expense by considering the deprecia-

tion charges. If you will refer to the section of the Manual on Wooden
Bridges and Trestles, you will find that subject was thoroughly worked

out when the report was issued and adopted by this convention on the

justifiable expenditure on more permanent structure to replace wooden

trestles. Mr. Arthur Ridgway was in charge of the Sub-Committee that

worked out that report, and I would like, if he is in the room, to hear his

ideas on that subject.

The President :—Will Mr. Ridgway favor us with his views regarding

this matter?

Mr. A. O. Ridgway (Denver & Rio Grande Western) :—We attempted

at that time to show the ultimate economy of the substitute structure, and

in so doing arranged the interest cTiarges. The extinguishment of the

original investment either on the straight interest basis or sinking fund

method showed the same result. That was the principle we adopted in that

report, and I believe it is accompanied in the Manual by figures showing

the relative ultimate economy of one dollar invested for structures that

will last for various terms of years. I believe that at the time the report
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was presented, we had a great deal of discussion and finally it was adopted

by the Association as being based on correct principles.

Mr. C. C. Cook:—Further, with respect to the accounting with this

'same exhibit, they stated that the charge to operation which is shown in

Column 19 for property retired and replaced is the cost of replacement in

kind, not the ledger value. The I.C.C. Classification requires that the

credit to the investment account shall be the ledger value of the property,

and a corresponding charge made to operation.

Mr. W. H. Woodbury :—The ledger value of the property is not

necessarily the cost of renewal. The ledger value may be entirely dif-

ferent.

Mr. C. C. Cook:—The ledger value is what you would charge on

your books.

Mr. J. R. W. Ambrose (Toronto Terminals Railway) :—I would like

the Committee to have a little modesty at least in answering the question

that I am going to put to them. In their recommendation do they intend

to put all of last year's report in the Manual? That is the way it reads.

Mr. C. M. McVay :—Do you mean the report of two years ago,

1922?

Mr. Ambrose:—This voluminous report that was put in the Proceed-

ings in 1922.

Mr. J. C. Wrenshall :—Even if the report of 1922 is approved, it is

not the intention of the Committee to burden the Manual with unneces-

sary data.

Mr. Ambrose :—I think the Committee can cover what they want by

making appropriate reference in the Manual to where this subject matter

can be found.

Mr. J. C. Wrenshall :—Inasmuch as there appears to be some doubt

as to the clarity of the figures and ideas presented, I would like to move

that the matter be referred back to the Committee for further investigation

and report next year.

Mr. Ambrose :—I think the Committee is to be commended on making

that move at this time. This is a very important subject. They have

amassed some valuable information and I think they are exceedingly

modest in calling for it to be returned to them.

The President :—You have heard the motion, which is a substitute for

the original resolution. Are you ready for the question?

(The motion was carried.)

Mr. J. C. Wrenshall :—Inasmuch as this is a difficult subject and

has brought forth a large number of different opinibhs from men on

various railroads interviewed and written to, your Committee would

greatly appreciate any criticisms that any of the members desire to make

upon this paper as presented this morning. In other words, we will be

glad to have letters of criticism concerning the subject in order that we can

attempt to harmonize the divergent views in different parts of the country.

Mr. C. M. McVay :—The next subject reported on is found in Ap-

pendix C, page 362, Effect of Heavier Power and Increased Tonnage upon
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Roadbed Previously Stable. Mr. Hoagland was the Chairman of that

Committee. He is not here this morning, but this report is presented as

information to be published in the Proceedings.

The Committee found that these cases were very largely local in dif-

ferent parts of the country and under different conditions, and only made
a report here covering such methods as might be used for obtaining some

relief.

The Committee moves that this be accepted as information.

The President:—Are there any objections to the recommendation?

If not, it will be so ordered.

Mr. C. M. McVay :—The next subject reported on is found in Ap-

pendix D, page 363. Through an error the names of the Sub-Committee

were left off here. They were W. H. Woodbury, H. W. Brown, C. C.

Cunningham, and J. B. Akers.

The subject is Deferred Construction Costs Chargeable to Track

Laying and Surfacing.

Mr. Woodbury has spent a lot of time on this and I will ask him to

please present this subject.

Mr. W. H. Woodbury:—We are assuming that everyone here has

heard of the Transportation Act of 1920. If not, it will be well worth

looking into. One of the provisions of that Act is that the Interstate

Commerce Commission shall make rates that will give a fair return on the

value of transportation property.

It now appears that cost is one of the chief elements of value. The
railroads, as any other business, must have profits and prosper in order to

fill their requirements and become adequate and efficient. All citizens, and
especially railroad men, should be interested in seeing that the railroads

get a fair deal.

It is generally recognized that most railroads do not have very much
profit during the first few years, during the early period of operation.

Some, of course, do prosper from the beginning. Others are in the red

for long periods of time and some never do pay an adequate return on

their investment.

Now, since cost is one of the largest elements of value, and value is

the basis of return, you can see why it is important to all those who
have a friendly interest in the railroads to see that they get proper value.

This element of cost has been called development expense or develop-

ment cost. This phase of it that we present here in this report is only a

very small portion of that cost. There has not been very much definite

information as to what these costs are. There has been practically no

dispute of the fact that these costs exist.

Now this report, as stated here, was drawn up in co-operation with a

special valuation committee of the President's Conference Committee.

Mr. Tremaine, a member of this Association, but not a member of

this Committee, is the man who has done most of the work in making this

analysis. Some of the data was derived from the records of two roads

with which I am employed and I am absolutely certain as to the accuracy
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of the data secured from those roads. My knowledge of the data from

other roads is such that I feel it is just as reliable. Mr. Tremaine has

been invited to sit with the Committee here on the platform today and

will assist in answering any questions that may arise in regard to this

report.

The President :—You have heard the report ; the recommendation is

that this portion of the report be received as information. Are there any

questions that members would like to ask the Committee? Are there any

remarks? If there is no objection this portion of the report covered by

Appendix D will be received as information.

Mr. C. M. McVay:—The next subject reported on by the Committee

is Appendix E, page 371, Bulletin 262. Two subjects were consolidated

for this Sub-Committee, No. 9 and No. 10. Methods of special treatment

of culverts where there is liability in blocking by storm water deposits,

and special treatment to prevent washing and deposits on right-of-way

by water in side ditches.

Mr. Daley prepared this report and I will ask him to present it.

We desire that it be received as information.

Mr. C. A. Daley (Air Reduction Sales Co.) :—The information shown

in this report was secured by writing to various railroads to find out their

methods of handling such problems. It was found that various railroads

employed similar methods and we have therefore taken only typical

examples, as shown in the report.

First is a drift catcher, where most of the material that comes down
the stream, such as flood trash, wood, brush, etc., can be readily collected

and burned.

The second method shown is the construction of dams. Where
water carries considerable gravel, it is the purpose to reduce the carrying

power of the stream by reducing the grade, and making abrupt drops over

either vertical or sharp sloped dams constructed of holders or trees.

Occasionally we have trouble from the culverts being blocked from the

lower end. In this case we have shown a design for a flume to carry the

gravel a-nd dirt beyond the lower end of the culvert where, after the

storm, it can be cleared away.

Another interesting method in an experimental stage is the plant-

ing of trees to reduce the velocity of the water. This is known as angular

submerged tree planting system. This experiment is being conducted on

the Erie Railroad near Hornell, N. Y. We have amplified the report with

some photographs which will show the method of planting and also show

the growth of the willows in three months.

On subject 10, preventing washing and deposits on right-of-way by

water in side ditches, about the only thing that can be said there is to

keep the ditches clean and where it is possible to do so divert the water,

keep it away from the railroad.

(Mr. Daley read the conclusions on page 380.)

Mr. C. A. Daley :—That will have to be arranged locally. In some

cases the railroad company had foresight enough to provide for that in
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construction of the railroad, which is the case of the Erie at Hornell.

They had the right to go up the stream for that purpose.

Mr. C. M. McVay :—I might say since this report was sent in we have

received quite a lot of additional information about these two subjects

with some very good methods of treating such conditions, and we have

asked that this subject be continued next year.

Mr. G. A. Mountain (Canadian Railway Commission) :—I would

just like to ask the Committee if they take into consideration what

powers the railroad has to go up a stream to build dams or prevent

floods of this kind?

Mr. C. M. McVay :—Several roads reported that in constructing these

dams and things of that kind to prevent not only damage to the railroad

company but to the adjacent property that had been somewhat damaged

by the scour and gouging of these creeks, they were more than glad to let

them go ahead, as it gave their property some protection also.

Mr. G. A. Mountain :—Would it not also have the opposite effect

in some cases, where you put in a dam? It would damage their property.

What I want to get at is this : is there any law that would permit you,

if you could not make an agreement with the property owner?

Mr. C. M. McVay :—I do not know of any.

The President:—Are there any other questions, gentlemen? If there

is no objection, the report covered by Appendix E will be received as

information.

This completes the Committee report. The report appeals to me as an

able document conveying a great deal of useful information to the mem-
bers of the Association, and our thanks are hereby tendered in relieving

it from further duty on the platform.



DISCUSSION ON STRESSES IN RAILROAD TRACK
(For Report, see page 381)

The President:—Gentlemen, the report of the Special Committee on

Stresses in Railroad Track will be presented by the Chairman, a man
whom it is unnecessary to introduce to this Association, a man we all

know and all respect and love. Prof. A. N. Talbot. (Applause.)

Prof. A. N. Talbot (University of Illinois) :—The Progress Report

of the Committee will be found on page 381 of Bulletin 262.

(Prof. Talbot read the report with the following comments.)

In the work to compare the action of canted rail with that laid on

flat tie plates, effort was made in three ways to determine something of

the effects. First, the ratio of stresses at the outer edge to that at the

inner edge of the rail, determined in the usual way, indicates whether the

rail is being bent outwardly or inwardly to different extents. From this

something of the direction of the pressure of the load on the rail can

be found, and it can be judged whether the gage will widen and the rail

will tilt in either case. Second, measurement of the movement of the

rail laterally during the passage of the locomotive and loaded cars was
rnade, whether it moved outwardly or inwardly or whether it tilted with

respect to its original position. And third, the method of using the copper

wire to obtain an impression from the wheel as it passed showed the posi-

tion of the bearing of the wheel on the head of the rail.

So far, part of the data on the straight track and curved track on the

Baltimore & Ohio Railroad has been worked up. It appears from the im-

pressions on the wire that for the locomotive and cars used, the bear-

ing on the head of the rail on straight track was more nearly central

with the rail canted. Possibly the coning of the wheels would bring the

contact more nearly in the middle of the head for the canted rail.

However, to show that conclusions should not be drawn from a single

test, the results of tests on straight track at one location may be cited.

On the south rail, the stresses at the two edges of the rail for the condi-

tions of canted rail and of flat tie plate differed markedly. The canted

rail (inclined tie plate) tended to bend inwardly and to tilt inwardly. On
the flat tie plate the tendency was to move outwardly. This difference

was quite marked, and for every wheel of the locomotive and the two cars.

Strangely enough, however, on the other rail, just opposite, the north

rail of this straight track, there was very little difference in the action of

the canted rail and the vertical rail. This shows that more than one set

of tests must be taken and that there may be local conditions which affect

the results.

The Committee, I am sure, will be glad to have suggestions from any

member of the Association. There is considerable work still to be done

in working up the results of the field work already completed.

The President :—You have heard the report. Are there any ques-

tions? Are there any suggestions? It occurs to me, gentlemen, that
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the work of this Committee is a good example of the precise process which

has caused the amazing advance in scientific development in material things

in the last hundred years. I think that this Association is extremely

fortunate in the activities and personnel of this Committee. I will go

further than that. The railroads of the country are extremely fortunate

in the activities and the personnel of this Committee, and I wish to thank

the Committee for the Association for its very able conduct of this par-

ticular investigation, in excusing the Committee at the end of its report.

Thank you, gentlemen. (Applause.)



DISCUSSION ON SHOPS AND LOCOMOTIVE
TERMINALS

(For Report, see page 65)

Mr. F. E. Morrow (Chicago & Western Indiana) :—The report

of this Committee will be found in Bulletin No. 260, beginning on page 65.

The report of the Committee this year has been confined to a report

on typical layouts for storage and distribution of fuel oil, including fuel

oil stations between terminals. The report of the Sub-Committee on this

subject is found in Appendix A, beginning on page 66. I will ask the

Chairman of this Sub-Committee, Mr. Metcalf, to now present this report.

Mr. J. M. Metcalf (Missouri-Kansas-Texas) :—The Committee has

made a study of the practice of the various roads using fuel oil and pre-

sents it in this report on page 66 of Bulletin 260. The report includes the

results of a questionnaire sent out to a number of the roads using fuel oil

and a discussion covering the material secured by the Committee from

their investigation, under the headings, General, on page 66 ; Unloading

and Pumping, on page 67; Storage, on page 68; Delivery, on page 69;

Pipe Lines and Heating, on page 70.

The Committee recommends for publication in the Manual the con-

clusions printed, beginning on page 70, which I will read.

(Mr. Metcalf read the conclusions on pages 70 to 72, inclusive.)

Mr. F. E. Morrow :—I wish to move the adoption of the recommenda-

tion as just read for publication in the Manual as recommended practice.

Mr. H. M. Lull (Southern Pacific) :—Since you propose to print this

report in the Manual, it is my understanding that it should be as com-

plete and definite in all details as possible.

I notice in the description of the construction of these storage tanks

that the Committee has not made any definite recommendation as to the

character of the roof construction. It mentions several types of roofs

which may be used, but apparently without any choice. The hazard of fire

in these large storage tanks is quite large and there seems to be a tendency

for these tanks to be struck by lightning, especially in territories where

heavy thunderstorms occur, and the users of oil as well as the large oil

companies have given a great deal of study to the causes of fires of that

character, which often involve very large loss. I think that nearly all

the large oil companies have adopted a gas-tight steel roof with provision

for leading ofif the gases by means of a breather pipe which is carried out

of the roof and down along the ground to a point outside of the levee

and the provision of suitable valves in this pipe for the proper control

of these gases. I would suggest that it might be well to make a more

definite recommendation in the Manual as to the character of the roof con-

struction in these large storage tanks.

Mr, J. M. Metcalf:—The Committee found such a large variation in'

practice among the different roads in the matter of roofs that we did

not feel in a position to make a definite recommendation. We found very

few roads using the gas-tight roofs. Many of us have felt that the addi-
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tional expense on that account was not justified by experience in any

additional safety, and the Committee as a whole did not feel in a posi-

tion at this time to make any definite recommendation.

Mr. H, M. Lull :—I would like to say, Mr. Chairman, that I think

that is because a great many roads using fuel oil have not realized suffi-

ciently the importance of that phase of the subject. I would like to ask if

the Committee made inquiries as to what the large oil companies such as

the Standard and the Texas Company and Humble, etc., are doing in that

respect. They are better qualified to pass on a subject like that than most

of the railroads who are using fuel oil because they have given the matter

more study.

Mr. W. R. Armstrong (Oregon Short Line) :—I think the remarks

by the gentleman from the Southern Pacific are well in order. We have a

question of storage tanks up at the present time. I think it is a matter

the Committee should carefully investigate.

Mr. J. M. Metcalf :—The practice of the oil companies is to a large

extent determined by the storage of a much more inflammable oil than

the railroads use. The heavy fuel oil in common use by the railroads

has a much lower flash point. It is not so readily inflammable and there

is much less danger, according to the general opinion of the railroad Engi-

neers who have handled it, as developed by the Committee, of fire in the

character of oil used by the railroads than in that of the oil companies.

Mr. F. E. Morrow :—As I understand that point, the oil that is stored

by the oil companies has not yet been refined in most cases, has not had

the gasoline and other elements removed, and that most of the oil used by

the railroads is the residue oil after more or less of the gasoline and

other products have been removed. I think that the Committee would be

very glad to consider this point further for another year if the Associa-

tion feels that such consideration is desirable.

Mr. H. M. Lull :—The use of fuel oil in locomotives is increasing.

I know of several roads which are seriously considering the adoption of

oil for fuel. The Engineers of those roads in designing their plant, not

having very much personal experience perhaps, would naturally look to

this Manual for guidance. I cannot help feeling that this protection of the

oil in storage is a very important matter.

As to the gravity of the oil used by the railroad companies, we prob-

ably use the heaviest grade of oil of any company operating, that is, the

Tampico oil, which has a gravity of eleven or twelve.

I had a little personal experience with one of these fires a short time

ago ; one of our tanks at Galveston which contained this heavy Tampico

crude was struck by lightning and we suffered a loss of about $70,000.

It was only owing to the assistance we received from the fire depart-

ment and several other oil company organizations and nearly everybody

that could be gotten together quickly at that point, that we did not suffer

a loss of about a half million dollars. I want to say that I do not place

any reliance whatever on this heavy crude oil being exempt from fire,

because I know that it is not.



1280 Shops and Locomotive Terminal s

Mr. W. H. Kirkbride (Southern Pacific) :—Gas will form on the

surface of oil irrespective of its gravity, but I think one of the important

problems is to eliminate entirely the accumulation or storage of gas.

A canopy roof, irrespective of design, virill accumulate gas with the result

that if you do have lightning or external fire exposure, the gas acts as a

match to set the oil on fire.

There has been developed and we are trying out in California, a float-

ing roof; a steel roof that rests on the surface of the oil, which rises

and falls as the oil level changes within the tank ; the result is that all

vibration and storage of vapor is eliminated. We think this device well

merits consideration by the Committee.

There are many oil storage tanks in existence without levee protec-

tion where, due to limited space, it is practically impossible to surround

with adequate levee or wall. The floating roof may be the solution at

such places.

It is commonly supposed that the building of a levee or retaining

wall around an old storage tank is the full solution of the fire problem

—

this is far from the truth. The levee scheme presupposes that the oil has

gotten on fire and that it must be confined to safe limits. The problem
before us is to prevent the oil from getting afire in the first instance, and
thereby do away with all loss from fire. Hence the importance of eliminat-

ing all possibility of gas accumulation.

I notice that the Committee also recommends that a storage of one
and one-half times the tank supply be provided. In my own experience
I found that is difficult to obtain. Furthermore, there is some question
as to the justification of the one and one-half factor. I have never seen
any evidence showing that one and one-half times the capacity of the

tank was necessary. My experience in oil tank fires is that almost in-

variably the tank finally fails by the upper rings falling inward without
actual rupture of the tank. There will be considerable burning up of oil

before this happens; therefore, in reality there is little spilling of oil and
if the oil can be confined it will burn itself out. The principal advantage
of a levee is to have a first line of defense that can be obtained at reason-

able cost. Therefore I question the advisability of going on record that

one and one-half times the capacity of the tank must be provided.

Mr. F. E. Morrow:—The report covers both the storage and delivery.

The question of roofs and dikes, of course, comes under storage. A little

later in the report you find our recommendation pertaining to the delivery.

Mr. W. H. Kirkbride:—If it is permissible to do so at this time, I

desire to speak on the unloading of oil.

Mr. F. E. Morrow:—It is pertinent, I think, because we have recom-
mendations here with respect to unloading facilities.

Mr. W. H. Kirkbride :—In my judgment, it is a mistake to provide
unloading troughs within the track center, which means to spot car on
the track and let the oil discharge directly into an opening between the

ties and rails. I think the unloading device should be a pipe system
parallel to the track with a small entry box, say 12 inches square, placed
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opposite the center of each car. The oil should be conducted from the

tank valve to the unloading pipe by means of a trough placed under the

car and extending to a 12-inch manhole. This makes the track system

absolutely independent of oil facilities. The sectionmen can surface up

the track and perform the usual track maintenance at any time without

interference with the unloading device.

Furthermore, there is some hazard in having a sump between the

rails, as locomotives will necessarily occasionally pass over these sumps.

There is a hazard from fire due to the flash in the pan ; men unloading

oil may make a mistake and a car of gasoline or a car of a greater flash

than crude oil will be spotted for unloading through error. The question

of fires is apparent, therefore, and it is my belief that the Committee

can develop a great deal more data in connection with the question of un-

loading, storing and handling of fuel oil.

Mr. W. R. Armstrong:—I wish to say our experience with a large

refinery confirms Air. Kirkbride's opinion as to this unloading.

Mr. F. E. Morrow:—In view of this discussion and in view of the

fact that there seems to be a sentiment that further investigation should

be made with respect to these two or three points which have been raised,

I think the Committee would be very glad to make a further study of this

and to that end I will withdraw the motion to adopt this as recommended

practice this year, with a view of having these particular points more

thoroughly investigated and of making more specific recommendations

next year.

The President:—Are there any further remarks, gentlemen? The
recommendation of the Committee is now that the report be received as

information. Are you ready for the question ? Those in favor say "aye"

;

contrary, "no." It is carried.

In relieving the Committee from further work, I wish to point out

that this particular report relative to oil storage and oil handling covers

what is almost an entirely new field; there is very little collected informa-

tion, as I understand it, regarding the matter, and this covers practically

a new era. It was to be presumed that matters of de'tail or important

matters of practice might develop due to the experience of some of our

members who have been very large users of oil, but I think we are to be

congratulated on receiving such an able report.

The Association I know will be pleased to hear, and I am sure that

the members of this Committee will be gratified to know, that the Inter-

national Railway Association has requested permission to reprint this cur-

rent report in the Bulletin of that association, and in relieving the Com-
mittee from further work, I am very pleased to call attention to the fact

that this is relatively a new Committee, which was somewhat recently

formed by action of the Board, and I wish to congratulate the Committee

on so thoroughly justifying its formation. The Association thanks you.

gentlemen. (Applause.)



DISCUSSION ON RAIL
(For Report, see page 385)

Mr. G. J. Ray (Delaware, Lackawanna & Western) :—Please turn to

page 385, Bulletin 263. You will find four definite recommendations that

the Committee wishes to make. We will take those up in order and try

to get them out of the way before we discuss the other features of the

report, which are merely matters of information.

First, the Committee recommends that Rail Records Form 402-C,

Annual Report of Rail Failures, presented as Exhibit A, page 391, be

adopted by the Association and substituted for the corresponding form

now printed in the Manual.

I will ask Mr. Cushing, who acted as Chairman of the Sub-Com-

mittee, to present this part of the report.

Mr. W. C. Cushing (Pennsylvania System) :—The revision of this

form was brought about by the action of the Association last year in

adopting the recommendation of the Rail Committee in regard to the

tabulation of rail failures and is not materially changed from its former

form. The size of it has also been changed a little so as to make it

fold easily with correspondence ; otherwise, it is practically the same

as has been in use in the past.

Mr. G. J. Ray :—I move that this form be adopted by the Association

and printed in the Manual in preference to the one which is now there.

(The motion was carried.)

Mr. G. J. Ray:—Subject No. 2. The Committee recommends that

Specifications submitted with this report in Appendix B, page 403, Speci-

fications for Quenched Carbon Steel and Alloy Steel Track Bolts, be

adopted by the Association and substituted for the corresponding Speci-

fications now printed in the Manual.

I will ask Mr. Young to please present this part of the report to the

Committee.

Mr. J. B. Young (Reading Company) :—These specifications are iden-

tical with those passed bj' the Association last year. Through some mis-

understanding they were not published in the Manual. There is one

change or addition that I would like to make to the Specification. In

Section 3, Physical Requirements, after paragraph 8, no provision is made
for a retest similar to paragraph 10 in the specification for Joint Bars. I

would recommend that a paragraph similar to paragraph 10 in the Joint Bar

specification be added, making a new paragraph 9 and the present para-

graph 9 be renumbered 10 and subsequent paragraphs renumbered ac-

cordingly.

With that change I recommend that these specifications be adopted

and published in the Manual in lieu of the ones already there.

(The motion was carried.)

Mr. J. L. Campbell (El Paso & Southwestern) :—I believe this is

a good time to make a suggestion. It might be well for the Sub-
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Committee of this Committee on Revision of the Manual to study the

diction of this specification during the coming year. I believe that

Committee will find it can improve it, and in doing that will increase

the clarity and force of the statements of the specifications. I am sure

the Committee can do that, for the succeeding specification for carbon

steel joint bars is a model of diction and is the kind of literary product

all the committees should present. I will not undertake to go into any

detail on this, because it would consume too much time, but I will read

just one sentence on page 404, the closing one under the heading "Design

and tolerance." It says, "A variation in the dimensions of the elliptical

shoulders under the head of ^"2 inch will be permitted."

If they will change that and say, "A variation of g'a of an inch in

the dimensions of the elliptical shoulders will be permitted," it would

be an improvement.

This may appear somewhat trival, but I have always had an idea

that from the literary standpoint our products should be models as well

as from the technical.

The President :—I think the suggestion is entirely pertinent. It is a

question of editing the form of specification rather than any change in

the actual information conveyed. I am sure that the Committee will be

glad to consider that particular angle of the situation.

Mr. G. J. Ray:—The Committee will see that this is taken care of

before it is presented for publication in the Manual.

(Mr. Ray read paragraph 3 under "Action Recommended" on page

389, of Bulletin 263.)

Mr. G. J. Ray :— I will ask Mr. Young to also present this part of the

report.

Mr. J. B. Young:—These specifications are identical with one excep-

tion to those of the American Society for Testing Materials. The tensile

requirements are a little higher and the tolerance clause has been made
more strict. The reason for the tolerance clause being made more

strict is that it has been the experience of the users of joint bars of

heavy rail sections that they cannot have any "camber" whatever in

these bars on heavier section. The present tolerance allowed by the

American Society for Testing Materials is too great. This is about the

only change made in the A.S.T.M. specification.

I will not read the specifications but will recommend that they be

adopted and published in the Manual in lieu of the present specifications.

I so move.

(The motion was carried.)

Mr. G. J. Ray:—Fourth, the Committee recommends that Exhibit B,

Design for 150-pound Rail Section, be accepted as an American Railway

Engineering Association standard and printed in the Manual.

The Committee hopes to have some discussion on this subject. I

will ask Mr. Gushing to also present this part of the report, as he was
chairman of the Sub-Committee handling the work.
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Mr. W. C. Gushing:—Quite a number of years ago the Association

adopted rail sections from 90 lb., varying 10 lb. in weight, up to 120 lb.,

and submitted at the same time designs for 130-lb. and 140-lb. rails which

were merely printed for information.

In 1919, by direction of the Board, the sections for 130 and 140-Ib.

were offered for adoption by the Association and passed at the 1920 con-

vention, so that at that time the adopted sections ranged from 90 lb. to

140. The Committee working on that subject at that time considered, or

had included in its instructions to consider, rails up to 150 lb., and

several times the Sub-Committee working on the subject had come to

a conclusion in regard to the 150-lb. rail section but there were differences

in opinion which had to be overcome and the subject has, therefore, been

continued from year to year until the present time, when the Committee

has finally arrived at a section upon which the members could agree.

That section is presented to you herewith for your adoption, in order

to complete the series from 90 to 150.

The object in designing rail sections ahead of the requirements of

the railroad companies is to have something in view as a type when a

railroad company considers that it has reached the point when it needs

a section of that weight. This is important for the reason that when the

130-lb. section was adopted by the Pennsylvania Railroad System there

was no section presented by this Association for its consideration, and

this Association adopted subsequently a 130-lb. section which differed only

in very slight particulars from the one already in use by the Penn-

S3dvania. If that design had been submitted beforehand, it is

entirely probable that the Pennsylvania System would have accepted

it instead of having a separate design known as the P. S. section. Having
already so many tons of that section in use, it was impractical for that

company to change, but that is merely offered as an explanation of why
these sections are made up so far in advance of the rail sections con-

sidered necessary, or rail weights considered necessary for use by the

companies.

The 136-lb. section of the Lehigh Valley is the heaviest section in

use by any railroad anywhere, and this past year the New York Central

System has adopted a 127-lb. section, which is illustrated in this Bulletin.

Mr. G. J. Ray:—In order to open up the discussion I would Hke

to say for the benefit of the Association that the Committee is not a unit

on this Section, but the majority were in favor of presenting it. We
felt that something ought to be given to the Association, and you have

it before you. If you have anything to say about it we would like to

hear from you.

We wish to recommend the adoption of the 150-lb. rail section as

standard recommended practice for that weight of rail.

Mr. G. J. Goon (New York Central) :—I would like to ask if the

Committee has definite statistics or information which they could pre-

sent or which they have in their records which would justify going from,

say 100-lb. to 120 or from 120 to 136-lb. rail. Of course, all the railroads



Discussion 1285

can not afford to buy the heavier rail, and you would have to have con-

vincing information to be able to get appropriations for purchase of

heavy rail.

Mr. G. J. Ray:—Of course, that question really has nothing to do

with this subject of the 150-lb. section. It was explained by Mr. Gushing,

that the Gommittee felt it should always be in advance of the actual

requirements or at least up to them, and we were asked to present a

150-lb. section by the Board. We have done that.

We frankly admit that we have no statistics that we can lay before

the Association which will give you any very definite idea as to when

you ought to go from 110 lb. to 120 lb. or 120 lb. to 130 lb. or whether

you will ever have tgo go above 130 lb. to 140 lb. or 150 lb.

We have presented what, in the consensus of the Committee, you

will require in the way of a section when the time comes that you

need a 150-lb. rail.

Mr. W. G. Barrett (Lehigh Valley) :—For the information of the

Gommittee and answering the gentleman's question, I would advise that

we have actual figures to show that since we have been using 136-lb. rail,

we have had to buy less tonnage per year to keep up our rail require-

ments than we had to buy when using a lighter section of rail, the

heavier rail giving us this much better service.

The President :—That is very interesting information.

Mr. J. A. Lahmer (Missouri Pacific Railroad) :—I would like to

ask the Gommittee what leads them to step up ten pounds at a time in

the weight of these standard rails. Why do they consider, for instance,

that when you want to go beyond the 100-lb. section you should go to

110? Was there any consideration given to a rail of certain dimensions

in the various parts, then letting the weight take care of itself? That is

merely restating the same question in a slightly different way.

Mr. W. C. Gushing:—The old Gommittee in presenting this subject

took the point of view that it would tend to a minimum number of rail

sections to have them presented by different weights and that when r

railroad company found that a 100-lb. rail section, for instance, was

not giving the service either from lack of strength or lack of stiffness, it

was a great deal better to take an established section, 110, for instance,

to give that additional strength and weight and stiffness. You can design

rails either from the point of view which you expressed a while ago or by

ten-pound changes; it all comes back to the same question in the end.

The requirements can probably be met by the larger and heavier sec-

tion just as well as by changing one little dimension here and another

dimension there and giving an uneven number of pounds weight. The

method of designmg rails is widely varying by different engineers. As

the representative of the New York Gentral has just said, instead of

taking a 130-lb. section the New York Gentral has taken a 127-lb.

,

instead of taking a 140-lb. section the Lehigh Valley has taken 136 lb.,

but this Association is endeavoring to bring about a reduction in the

number of different designs of rail sections and this is one of the efforts

to do that.
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I was talking to one of the members of the Association yesterday on

this subject and he has some figures in his pocket which illustrates the

situation with reference to the manufacturers, and he told me how many
shop drawings it required for, for instance, the joint bars of an 85-lb.

section. It is astonishing; they amount to the hundreds, and the same

thing applies to the rail sections in that matter.

A great eflFort is being made by the Department of Commerce at

Washington to bring about these very things that we are working on

and for which this Association was established twenty-five years ago.

Mr. C, C. Cook (Baltimore & Ohio):—Isn't it a fact that rails of

this section will be used in tracks of heaviest traffic and greatest wear

and that in the past when we have increased the weight of rail we have

provided greater depth of head so as to give greater area and better propor-

tioning of the head? I note in this proposed section for the 150-lb

rail that the depth of head is no greater than it is in the 140-lb. section.

Mr. W. C. Cushing:—I can take you back, Mr. Cook, to 1873, when
this subject was dealt with by a committee of the American Society of

Civil Engineers and we are still arguing and discussing those very ques-

tions. The railroads in this country are still divided on that subject. You
will remember that the American Railway Association took it up and

they found it necessary to adopt two sets of sections for each weight

of rail.

It is impossible to say that one idea is better than another, but by

degrees we are perhaps getting nearer and nearer together all the time.

A rail gets rough after it has been worn off for a considerable time and

it is questionable how much of that rail head can be actually used in

service without making it so poor for riding qualities that it will be

necessary to remove it.

Mr. C. W. Baldridge (Atchison, Topeka & Santa Fe) :—The ques-

tion of the width of head of this 150-lb. section of rail appealed to me,

as it did to the gentleman who just spoke.

As a consequence, I secured a copy of the Mechanical Division's

Manual, that is, the Mechanical Division of the American Railway Asso-

ciation's Manual, and secured the standard form of locomotive drive

wheel tread, and I have had that built into a life-sized drawing of this

rail and the standard locomotive driving wheel tire superimposed upon

it in normal position. That shows that the change in angle of the tread

of this loconiotive tire, which is the largest wheel or the widest wheel

we will have or do have, occurs directly over the inside point or curve

point of the fillet. I suppose you call it the curve on the outside of the

head of the rail. It does not seem to me that we need that width of rail

head, and I believe that the difference in the amount of metal in the

head of this rail and the head of the 130-lb. rail, could be used to better

advantage in deepening the head than in widening the head.

It certainly would give some greater strength ; it would also give a

greater clearance of the flange of the wheel above the angle bar. One
of the important features of track is to get an angle bar that gives
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the proper connection between rails, and get a rail head deep enough to

entirely clear the angle bar. If we get such a rail head it will be possible

to form almost any shaped head on the angle bar that we desire, and

everyone who has followed up track work knows that almost all joint

failures occur in the head.

I would advocate a deeper and not quite so wide a head as the Com-

mittee have shown here.

Mr. W. C. Gushing:—Mr. Baldridge, you are, of course, mentioning

some of the argument the Committee has had in itself. As I said just

now, there are two lines of thought on this subject. Everybody agrees

that we should have as wide a head as possible in order to get proper sup-

port for the angle bar. That is a necessity, and also as wide a head as

feasible for the bearing area of worn wheels and worn rails. This width

of head is substantially the width of head which has been used for so

many years by the New York Central Lines, and the 130-lb. section of the

Pennsylvania Railroad System. It is fully recognized that the Master

Car Builders' wheel tread is not a good profile for a wheel tread from

our point of view, and Dr. Dudley has been of so decided an opinion

on that subject that he has had the New York Central Lines' wheel tread

changed to what I myself would consider a very much better shaped

wheel tread than the established Master Car Builders' standard, for the

reason that you speak of. You will notice that the New York Central

tread as it is laid down in one of the Bulletins by Dr. Dudley himself,

which I cannot name just now, shows those differences and the reason why
it is a better tread. He was in charge not only of the rail inspection

but of wheel inspection for that System and his object was to make the

rail section and wheel section agree better, and it would seem that the

work which he has done might well be continued.

The President:—A full discussion of the question is verj- advantage-

ous. As a matter of fact, this is an exceedingly important question. As
I look at it, the importance of the question really lies in we as engineers

representing the maintenance of track comjiromising our differences of

opinion so that we agree substantially on a few- standard sections, and

upon bringing such influence to bear in a friendly way on the Master

Car Builders and on the Mechanical Division so that they will team-

. work with us.

I have no doubt that eventually that is the real big question in this

proposition, to compromise our .differences and get together and get away

from an insistence on small details that may seem important but that

when they are compared to the advantage of reducing the number of

drawings and the number of standards which involve the railroad in an

enormous expense are merely detail matters that are insignificant

(The motion was carried.)

Mr. G. J. Ray:—Permit me to say at this time that the Committee

has felt a very great loss in the death of Dr. Dudley. He has always

been a very staunch believer in certain principles and which he has

consistently followed in his work on the Rail Committee. His influence



1288 Rail

will be felt in the Committee's work in the future. Fortunately Dr.

Dudley in the long years of his service trained up an able body of

assistants and the Rail Committee had had in the past fine work from

those men. We look to them for assistance in the future.

There are no other items that the Committee wishes to present to

the Association for passage at this time, but there are one or two

matters which probably should have a little further explanation.

The question of the most desirable rail length is an important one, and

it has been put up to the Committee for a definite recommendation.

The Committee was unable to reach a definite decision as to what the

standard rail length should be or at least what change should be made

in our present lengths.

Mr. Adams went into this question quite extensively with his Sub-

Committee, and I will be glad to have him say a word to the Association

on the question of rail lengths and why the Committee was not able to

reach a decision this year.

Mr. Lem Adams (Union Pacific) :—In considering the desirable

length of rails, we first took under advisement the recommendation of a

rail thirty-nine feet in length. The primary object in recommending a

rail thirty-nine feet long was due to this length being a further multiple

of present standard lengths and the ability to handle this length in our

present day equipment, that is, a 40-foot or long length car. But, after

we had gone into this matter a little further and sent out questionnaires

to the reporting railroads of the Association, we found that there were

a lot of railroads that could not even transport a thirty-nine-foot rail

without the use of special equipment.

Then it was thought that the longest feasible length should be recom-

mended. Therefore, we gave consideration to the possible use of a forty-

five-foot or even a sixty-foot rail. The sixty-foot length was finally

discarded by our Sub-Committee and the Committee as a whole on

account of the probable trouble that would be due to expansion. Yet,

it was not definitely decided that a sixty-foot rail could not be successfully

laid. The matter was further thrashed out by our Committee and the

sixty-foot rail was eliminated from our discussion and the final letter-

ballot was taken on a thirty-nine foot and a forty-five-foot rail, but tabu-

lation of the votes showed that we were so evenly divided that we did

not feel we should make a definite recommendation to the Association as

to an alternate length to be considered for adoption.

In this connection, Mr. McDonald, of this Committee, made some

studies on uniformity of rail expansion on the Nashville, Chattanooga"

&

St. Louis Railway, and he has gone into this matter very thoroughly on

the small test section that he now has installed. We had in mind that

the expansion is not uniform and probably that our adopted expansions

which we now follow are not correct, as we note that at some joints

there is no expansion, and at other joints it is excessive.

I would very much like to hear from everybody that will talk on

this subject as to their opinion of the more desirable length of rail ovef
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the thirty-three-foot. I recall that last year everybody seemed to be of

the general opinion that a longer rail would be more desirable.

Mr. G. J. Ray:— I will ask Mr. McDonald if he will say a word o'

this same subject, the question of movement of rail through joint bars.

Mr. Hunter McDonald (Nashville, Chattanooga & St. Louis) :—I can

best comply by reading a memorandum which I have prepared, describing

an experiment which we have been conducting.

The stretch of track, 1 and 22/100 miles, selected for the test lies

along the edge of a creek bottom. The grades are undulating, having

three summits, in clay and limestone cuts. The gradients are one per

cent. There are three level stretches. The embankments will average

seven feet in height. One-half mile of the track is on tangent ; 2,000

feet on 3° curve to the right and 1,750 feet on 4° curve to the left, the

curves reversing on a point but having short spirals.

The track is well ballasted; ballast not shouldered; underlying soil,

clay; ties in good condition; rail 100 lb. to the yard; rolled by Tennessee

Coal, Iron & Railroad Company at Ensley, Ala., in April, 1923, and laid

in June, 1923. Hipower nutlocks were used and joints wrenched up in

the usual way, no special effort being made to secure uniform bolt tension.

Joints consist of plain angle bars heat treated and oil quenched, with

heat treated rolled thread bolt 1 inch diameter. The track is tie-plated

throughout with 7x10^ plates canted 1 in 40. No spikes were driven in

slots and ties were not respaced to provide for suspended joints. Rail

anchors were applied throughout, 6 to each rail, 3 facing in each direc-

tion. Expansion allowance was made in accordance with the A.R.E.A.

standard. The temperatures were taken on the rail with a rail ther-

mometer.

Reference hubs were set on each side at intervals of 1,000 feet and
in such a way that by stretching a cord any creeping could be accurately

determined. The joint openings were calipered on June 27th as quickly

as possible after laying. The average temperature of the east rail was 81°

and of the west rail, 88°. The total calculated expansion space, under
the rules, for the east rail is 1' 3l4" and the measurement showed 1'

4 25/32". For the west rail, the total calculated expansion space is 1' 3^"
and the measurement showed 1' 4 21/64".

Additional observations were made on August 27th, at which time

the temperature of the rail was 76°. After this observation, the joints

were oiled by running the spout along the top edges of the splices. Other

observations were made as follows: October 1st, with an average tem-

perature of 109°
; November 1st, average temperature 60° ; December I5th,

average temperature 32°; January 7th, average temperature 26°.

The rail creep at each reference point was noted at each observation.

The greatest creep noted was 5^". At all points except one, what creep-

ing was observable was in each direction.

Comparison between the calculated expansion allowance at the

various temperatures with the allowance actually measured showed very

close agreement. The openings in the joints to the nearest sixteenth inch
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for each rail at each observation were plotted on a chart with a vertical

scale of 14" and horizontal scale of 2 2/3 rails per inch. Each observa-

tion was plotted in differently constructed lines.

A study of the peaks and valleys on this chart shows a tendency of

certain joints to remain open and others practically closed.

The extent of movements up to %" of rails through joints for

the first two weeks after laying was as follows

:

East Rail West Rail Total

No movement 1^% 3^% 2j4%
Movement of only tV" 5 % 10 % 75^%

Movement of only H" 17 % 13 % 15 %

A number of joints which showed a movement at first of Ys" have

exhibited no movement since.

The widest opening observed was 54", and the number of this width

was: East rail, 17; west rail, 19; or 9 per cent and 10 ten per cent,

respectively.

Considering joints showing a total movement of is" or less between the

extremes of temperature as frozen or so tightly bolted as not to admit

of movement, the following single and multiple "rail lengths" were ob-

served. East rail, 137 rails 33 ft. long; 19 rails 66 ft. long; 5 rails 99

ft. long; 1 rail 165 ft. long. Average length of single and multiple

rails, 40 ft. On the west side, there were 110 rails 33 ft. long; 16

rails 66 ft. long; 7 rails 99 ft. long; 3 rails 132 ft. long. Average length

of single and multiple rails, 44 ft.

No further observations will be made until extreme temperatures

of the summer are reached. However, the rail will be watched for any

tendency to creep. It is expected that all of the joints will be close

up when the temperature exceeds 100°, and when this occurs, the joints

which have previously exhibited a tendency to remain open will be

wrenched tight and those having shown a tendency to remain tight will

be slackened in order that the expansion openings may be more accurately

distributed.

The average number of freight trains passing over this track in 24

hours has been 18, hauling an average of 1,350 tons, and the average

number of passenger trains has been 10.

The observations so far made seem to warrant the following

conclusions

:

That it is entirely practicable to prevent rail creeping on single

track by anchoring in both directions.

That a 4S-ft. rail need give no serious trouble from expansion

openings.

That there is no necessity for spiking rails in the slots.

That the standard expansion allowances appearing in the Manual are

correct. (Applause.)

Vice-President Ray:—We were discussing, before lunch, the question

of rail length. The discussion had not been completed on that subject.
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This question of rail lengths is rather important. It has been

discussed by a good many different members in the Committee as being

an important feature and we have had some discussion from outside.

If there is anything further to be said on the question we would like to

have it now.

There is only one other matter that we will take time to discuss so

far as the Rail Committee report is concerned, and that is the question

of transverse fissures. As a matter of fact, the Committee has nothing

whatever to report except what has been published in Bulletin 263. How-
ever, I would like to make a short statement to the convention as to the

activities of the Rail Committee with respect to the work which has

recently been undertaken by the Bureau of Standards at Washington in

order that all concerned will understand just what we were doing. About

a year ago the Bureau of Standards requested that we go to Washington

and attend a conference which they proposed to hold in regard to an

investigation on transverse fissures.

To make a long story short, after much discussion within the Com-
mittee and also before the Board, there was a small committee formed

from the Rail Committee to meet with the Bureau at Washington. At

that meeting there were present besides the members of the Rail Com-
mittee, representatives from the Stresses in Track Committee, representa-

tives of the manufacturers, and representatives of the Bureau of Safety of

the I. C. C. Later on in the fall the Bureau of Safety withdrew from

the conference. It was finally decided that the Committee as a whole

would undertake a further investigation of transverse fissures under the

general direction of the Bureau of Standards.

As a Committee we were somewhat in doubt as to the necessity or

advantage of undertaking such an investigation, but after Dr. Burgess

had shown us that about sixty per cent of the railroads of the country

had replied favorably toward that Bureau undertaking such an investi-

gation we felt that we could not do otherwise than to enter willingly

with them and give them all the information we could and do the best

that we knew how to help solve this problem which is ever before us.

As the matter stands today, the Rail Committee, through its Secretary,

is accumulating and getting in shape the necessary information to turn

over to this Joint Committee in order that it may further study the

subject which we already have been studying more or less intensively for

the last twelve or fifteen years.

If there is any discussion of this subject, we would be glad to

have it at this time.

Mr. L. J. F. Hughes (Rock Island) :—You mentioned the matter of

transverse fissures was to be taken up. May I inquire if discussion on

the matter under Appendix A, rail failures and statistics for 1922, as

included in this report, is in order? If so, I have some discussion.

Mr. G. J. Ray:—It is entirely so.

Mr. L. J. F. Hughes :—I have noticed in going over this report that

consideration is given, it seems, only to the life of the rail. In other
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words, no consideration is given to the tonnage passing over the rail.

I also note that this feature has been mentioned in the beginning of

the report, stating that there was not sufficient information to take into

consideration the tonnage in connection with the rail failure statistics.

On the other hand, I wish to point out that the diagram shown on page

401, it seems to me, is manifestly unfair to the various rail mills, because

in this diagram the number of failures is tabulated contrasting the results

of the different mills and no consideration is given to the number of

tons passing over these rails.

At first glance it would seem that there are one or two mills which

produce very bad rails, in fact the black lines are so long they run

of¥ the length of the diagram. Now, all those failures may be due to

improper manufacture, but, on the other hand, there are other factors,

namely, tonnage and the use of the rails, which probably would greatly

contribute to the number of failures. Therefore, it seems to me that it is

rather unfair to print a series of statistics comparing one mill with

another unless all features are taken into consideration.

Might I suggest that a study of the best methods of reporting ton-

nage for the various railroads might be undertaken by this Committee?
In the paragraph referred to it is stated that there is not sufficient data,

and that tonnage passing over rails is not reported the same for all

roads. This is a very important subject; and it would seem to warrant

further study.

Mr. G. J. Ray :—In the last paragraph on Rail Failures on page

386, the Committee states, "The Committee hopes to succeed in devising a

method by which the tonnage carried by the failed rail may be introduced

into the calculation."

That matter has been very seriously considered for several years

past and the Committee has not yet been able to prepare a proper

method of so reporting. Until the Committee can do that, there is

scarcely anything else to be done but to continue to report as we have

over the past years, in order to continue with our records. Otherwise,

we will have nothing. Certainly the Committee should continue to

report failures and keep them tabulated until some method of reporting

tonnage carried can be introduced into the reports.

That matter, I assure you, has the thorough consideration of the

Committee, has had during the past year and will have during the coming
year.

Mr. C. W. Gennett, Jr. (Robt. W. Hunt & Co., Chicago) :—Mindful
of the fact that a large number present are represented indirectly by me
on the inspection of their rails, I again feel obliged to speak briefly

on the general subject of rail matters.

While the official figures for rail production in 1923 have not yet

been issued, the indications are that probably more heavy section rail

was rolled for domestic purposes than in any year since 1913. Track

maintenance must be rapidly recovering now from the conditions caused

by the war; and in spite of the tendency for increasing traffic, which in
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1923 was of the greatest volume ever, it may not be long until a con-

siderably reduced rate of rail failures may again be looked for. Good
steel properly treated and rolled into rails is not the only requisite for the

satisfactory service expected from rails in track. Rails must, of course,

be well laid and adequately maintained, and even then traffic may reach

such proportions that early renewal is necessary. Unfortunately, neither

maintenance nor traffic enter into the formula by which the rate of your

rail failures have so far been obtained, but they are, nevertheless, im-

portant matters to which the very best of steel rails is frequently

subservient.

Facts of this character are rapidly becoming recognized and a num-
ber of the larger roads are taking advantage of various devices for obtain-

ing a longer life from their rails. It is folly, of course, to expect that

each rail making up the total of a contract will be of identical quality,

and that when laid in the ordinary way they will all yield about the same

results and life. It has long been a matter of record that different

heats possess different merit; while, also, different ingots of a heat

vary considerably, and the top rails of all ingots are open to suspicion.

Most of the mills are now perfectly willing to divide their rails into

various classifications and to load separately the rails of the different

classes in so far as is practicable. This co-operative spirit should be

taken advantage of by the roads, and pains taken to regulate the use of

certain rails whose most probable characteristics may be easily recognized.

Thus it can be arranged for all A or top rails to be shipped separately

for use in special places, while other rails from heats of over .70 carbon

can be similarly shipped separately for use on curves. Other classifica-

tions can be provided for which if carried out in comparatively small

degrees only may be expected to produce valuable results.

The classifying of the rails at the mill in this manner is primarily

a matter of specifications and considerable improvement has been made
in other respects with specifications. One of the most recent and out-

standing developments in this connection has been the requirement that

two ladle test ingots shall be taken from each heat, one representing the

first part of the teeming and the other the last part. Each must be

analyzed and the average of the results must comply with the composition

desired. Generally it is the practice to take but one ladle test ingot

from each heat for analysis and the new requirements very greatly

strengthens the important matter of giving inspectors and purchasers rec-

ords that much more definitely indicate the chemical character of the heat.

Making the nick and break test on the top rail of every ingot is

another feature of specifications that has lately gained headway. Last

year some 50,000 tons of rail were rolled in the United States under this

improved specification and this year it will be extended to about 100,000

tons. This test at the mill in question is easily made and the rails sub-

sequently classified on the logical basis of treating each ingot as a

definite unit instead of the heat.
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Some progress has been made toward having the ordinary "A" rail,

or top metal of ingots, rolled into the hot punched tie plates. Three

mills are now equipped to do this and, in fact, at one the practice is

frequently taken advantage of on that mill's own initiative. Unfor-

tunately the increased price asked for hot worked tie plates has been

a serious deterrent to the extension of what would be a comparatively

simple way of eliminating the most unsatisfactory rails. From 12 to 15

per cent of all rails shipped are "A" rails, and roughly 50 per cent of

all failures occur on them. Strangely, they command the standard price.

But No. 2 rails that constitute 5 per cent of the shipments, and rarely

ever provoke a failure, cost two dollars per ton less than other

rails. Would it not be feasible to correct this paradoxical matter in some

way and encourage the practice desired, perhaps by agreement to abandon

the extra price for hot worked plates, provided all No. 2 rails made
could be shipped at the standard price?

The large ingots weighing close to 14,000 pounds in use at some
mills unquestionably pipe and segregate more than the short stubby

ones formerly used. Most mills are now striving to make a sort of

piping steel by the use of more ferro-silicon than was the practice a

few years ago, and in all probability the location of maximum segregation

in those large ingots of deadened steel may be in the "B," or perhaps the

"C" rail. Whether a drop test piece from the top of an "A" rail from

such ingots is properly representative is an important question, and

obviously a matter which should be investigated at once with a view

perhaps of prescribing that on certain sized ingots the drop test pieces

should be taken from the top of "B" rails.

It would seem appropriate for the Rail Committee, in the near future,

to give some consideration to the modifying of certain details of ancient

origin found in all specifications and which could now unquestionably be

rewritten, for, after all, a specification should be as definite a guide as is

possible. Thus, the clauses of specifications referring to the fit of the

joint bars, the permissible variation in lengths of rails, and the distance

between supports of straightening presses, are, for example, small items

but which if slightly altered would prove beneficial in the light of present

practice.

The tendency toward the use of heavier rails is undisputed, for the

anticipated saving in maintenance may be found to balance the increased

cost. Comparatively little has been made public to show definitely what
other advantages the heavy sections possess. Theoretically we might

expect the heavy rails to wear relatively faster than lighter ones, because

of not being "worked" in the rolls as much, while also the defects for

which segregation is attributed might be more prolific, although perhaps

the larger cross-sections of metal may serve to delay an early manifesta-

tion of the defect.

I am not in sympathy with the movement to increase the carbon in

heavy rails, because of feeling that by so doing the liability of decreas-

ing the ductility is so enhanced that failures, and especially fissures,
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are likely to be invited. It has been rather definitely established that fis-

sures predominate in heats with the higher carbons, but to what extent

high carbon steel alone or the hazards of soaking pit treatment contributes

most, is, of course, an unsolved mystery. In this connection the necessity

seems pressing for some generous trials of rails rolled from steel of what

may be called radical composition. The present standard composition of

open-hearth rail steel was arrived at very much by rule of thumb, and

it is by no means certain that the usual proportion of carbon, manganese

and phosphorus is the best that can be obtained for our purpose.

In the speaker's judgment there is a striking parallel between the

problem of the steel rail today and the use of steel for automobiles

fifteen years ago. Due to careful study, painstaking tests and trials,

the modern automobile is composed of many different kinds of steel,

each made for a purpose and arranged to function to its utmost. A
large saving in weight and greatly increased efficiency has been the result

while also the total cost has been mostly downward. May we not

expect that the same principles which have produced these very important

machines will, if properly applied, result in making a safer and better

wearing rail?

Mr. C. W. Baldridge:—It happens to have been my business to study

failed rails a good deal; therefore, I have prepared a discussion of the

subject.

The information regarding transverse fissure failures of rails as

asked for by the Committee (see their report, page 437) does not go

quite far enough. In addition to the information asked for, the kind

of steel should be given and a statement as to how it was identified as

being of the process named.

Also, requests should be made for every one interested to be on

the outlook for transverse fissure failures in steel used for purposes

other than rails.

Some investigators claim that the earlier rails failed by transverse

fissure but that no attention was paid to them. It is not difficult to prove

that such is not the case, since thousands of miles of rails, rolled before

the date of transverse fissure history, are still in use and under the

wheels, and they are not now failing from transverse fissures. Rails which

have been manufactured since the transverse fissure became a reality do

not stop failing in that manner upon being moved to light traffic lines

or to side tracks; therefore, if the older rails had been failing from

transverse fissures in their first locations they would still be failing from

that cause.

The proper place to search for the cause of transverse fissures is,

therefore, in those points of difference between the old rail and that of

recent manufacture. Two differences exist which are well known, one

is the process of manufacture and the other the chemistry of the steel.

The steel of forty years ago was manufactured by the Bessemer

process, while most of the rails made since 1907 or 1908, and some of
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the rails made for eight or ten years before that time, have been manu-
factured by the open-hearth process.

While it may not have been impossible, it was impractical to make
steel by the Bessemer process with a phosphorus content much below 0.08

or 0.09, and it was usually from 0.10 to 0.14, but with the open-hearth

process it was found practicable to remove nearly all of the phosphorus

from the finished steel.

Since it is well-known that phosphorus makes steel harder, and

that too much of it results in brittle steel, it is natural that the theory

that the more completely the phosphorus could be eliminated the better

would be the steel, should be accepted. Apparently no tests were made

to prove that theory before the specifications for higher carbon and

lower phosphorus content for rail steel were adopted.

Has this anything to do with transverse fissures ? It probably has.

Carbon is chemically one of the most stable of elements. Every one

knows that charcoal, coke, hard coal and metallic carbon are almost decay

proof, nor do they disintegrate to any extent, when exposed to the air,

when buried in the ground, or when submerged in water. Even intense

heat is required to burn the denser forms of carbon, as illustrated in

the metallic carbons used in the earlier forms of electric lights, particularly

in the arc light.

The atomic combining ratio, or valence, of carbon, is four, and

only four, so that carbon is not only a stable element but it is sluggish

in effecting combination with other elements.

Iron is also a stable element except in the presence of oxygen, with

which it readily unites, forming rust or scale. The atomic combining

ratio, or valence, of iron is two, four or six, showing that it will combine

with other elements more readily than will carbon, but it also is some-

what sluggish.

The third important element of the group which goes to make up

good steel is phosphorus, which, entirely unlike carbon and iron, is a

very unstable element, so much so that pure phosphorus will take fire

spontaneously in a very short time if exposed to air, or if submerged in

water. In order to preserve pure phosphorus it is necessary to keep it

submerged in some liquid, or gas, which is free from oxygen, or in which

the oxygen is combined with some other element which has an even

greater affinity for the oxygen than has the phosphorus.

The valence of phosphorus is one, three or five, making its com-

bining ratio susceptible to almost any combination.

It thus becomes evident that when a sufficient quantity of phosphorus

is present it aids in the quick and complete union of the iron and the

carbon which goes to make up the steel, and it is more than probable that

when the amount of phosphorus is too much reduced that many particles

of carbon are not properly amalgamated with the particles of iron, thus

leaving small inclusions of brittle carbon in the steel which crack under

stress and result in the beginning of a transverse fissure.
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Owing to the demand of our present rail specifications for high

carbon content, another factor which probably has a bearing upon the

formation of transverse fissures is introduced, in the practice of some

steel making plants of casting, or shoveHng, of quantities of cold recarbori-

izing or other reagents, such as powdered coke, or coal, and metallic sub-

stances which have a high percentage of the desired element in them,

into the steel after it has been drawn from the furnace. With the chemical

sluggishness of carbon, and the lowered heat and short time available,

it is almost certain that without the aid of the chemically active phos-

phorus, the carbon does not form a proper union or amalgamation with

the iron, consequently leaves particles of uncombined, or imperfectly com-

bined, carbon in the steel, the brittles of which may be and probably

is the origin of transverse fissures.

In view of these conditions it would seem to be desirable for the

Rail Committee to arrange for some test rollings of rail made to approx-

imately the chemistry of some of the rails which were rolled forty years

or so ago, many of which are still showing wonderfully well in track.

In addition to the use of such a chemical requirement, the specifica-

tions for the rolling should include a provision that no recarbonizing

or other reagent shall be added to the steel after it has been drawn from

the furnace, except that the reagent be in a molten condition.

Mr. G. J. Ray:—Speaking on behalf of the Rail Committee, I am
sure that we fully appreciate these discussions, and the Rail Committee,

I think, will be found ready to take up any definite suggestions that are

made in this manner or that can be put before the Committee.

There are one or two points that came to my mind in connection

with these last two discussions that I would like to mention. One was

just mentioned by Mr. Baldridge in regard to getting some rail rolled

of the same composition as some of the old Bessemer rail and which did

so well in service. That plan has been tried on some roads and without

success. Furthermore, I call your attention to the fact that the last

Bessemer rail that was rolled in any great quantity at the different mills,

with but slight exception, was an absolute and utter failure. Just why,

we all know, at least those of us do who know about the rail failures.

Whether high prosphorus can be introduced into an open-hearth rail and

made a success is a matter which might be given consideration.

I would like to also mention one or two points brought up by Mr,

Gennet. In the first place, the Committee will appreciate any definite or

practical method which any member of the Association can suggest to

properly introduce the tonnage carried by the rail into the method of

reporting rail failures. The Committee has been trying to work out

a method which would seem to be sensible and reasonable. Several

methods are used by different roads. They have been analyzed, but

the Committee has been unable to reach a decision that any of those

methods could be used by the Association as a whole. Anyone who
has a practical method to present will please send it in to the Rail Com-

mittee. I know that it will be appreciated.
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Another suggestion was that of heat treating steel, for I assume

that is what Mr. Gennet means. We know that the advancement in the

quality of steel used in the automobile business has been primarily through

the heat treatment of the material. We all know that we may be able

to attain some results with heat treated steel. Heat treated steel rail has

been tried out in tests and tests are still under way, but we know what

we get into in the matter of costs. After all, we have got to stick to

practicable things when it comes to railroad operation, especially until

the time comes that we can demand what we please for transportation.

We must stay within the limits of reasonableness of costs. One would

have some trouble to get special heat treated steel rail introduced gen-

erally throughout the country. If anyone has a practical suggestion to

make as to a special composition method of rolling steel rail to produce

a better rail and wants to get it tested out, I will assure him of one rail-

road that will try it, provided we can be given reasonable assurance that

the method will produce results.

There is one other question I would like to ask. I do not expect Mr.

Gennett or anybody else to answer it now, but in order that it may be a

part of our records and a reminder to you that this subject is always be-

fore us and that the Committee is entitled to the experience of the mem-
bers of the Association and your recommendations. I would like to ask

that sooner or later we be advised as to how to keep the carbon down in

the big section rail as suggested by the last speaker and still give us a rail

that will stand up under heavy traffic.

The reason the roads that have gone to the heavy sections have gone

up in carbon is because they have found that the lower carbon steel, in

the heavy section, simply will not stand up at all under the traffic. If

there is any other way to overcome this difficulty, give us the informa-

tion and give us a chance to try it out.

As far as the Rail Committee is concerned, there is nothing further

to present, but we will be glad to have further discussion on the sub-

ject.

If there is nothing more, the Committee will be dismissed with the

thanks of the Association.



DISCUSSION ON TRACK
(For Report, see page 439)

(Vice-President Ray presiding.)

Mr. W. P. Wiltsee (Norfolk & Western) :—If you will turn to page

441, Revision of the Manual, you will find some definitions. These defini-

tions have been before the Track Committee for the past three or four

years. They found a necessity to not only revise some of the definitions

in the Manual, but to add a great many others. These definitions were

drawn up and reviewed a number of times by the Committee, also by the

manufacturers. We, therefore, oflfer them for adoption and printing

in the Manual as recommended practice in place of the present definitions.

You will note that they include many of the present definitions in

order to make the subject matter complete, because we thought this was

the best shape to put it in. I move the adoption of this recommendation.

(The motion was carried.)

Mr. W. P. Wiltsee :—Near the bottom of page 449, item 2, Changes

in Plans, we call attention to an error in Plan 852, which we think should

be corrected, and also Plan 204 and Plan 320, as well as Plan 252. These

are all errors in dimensions that were found when the Committee was

carrying on their work in connection with other plans. I therefore move
the adoption of these changes in the Manual.

(The motion was carried.)

Mr. J. R. W. Ambrose (Toronto Terminals Railway) :—The Com-
mittee on Outline of Work has been asleep at the switch here just for

a moment and we would like to go back to the question of definitions.

My question is, did the Committee consult other committees in formulat-

ing such definitions as might overlap with the different committees?

Mr. W. P. Wiltsee :—^The Committee did to some extent. I can not

say definitely how much, but great care was taken not to overlap any

other definitions and we feel that these will not conflict with any other

definitions.

Mr. J. L. Campbell (El Paso & Southwestern System) :—I would

like to suggest, if you do not care to reopen the subject now, that the

Committee during the coming year reconsider its definition for a wye,

the last one. It says, a principal track and two connecting tracks. I

can see it might be two principal tracks and a connecting track, or if I

were defining it, I could say three tracks so arranged and connected that

engines and trains can be turned thereon.

Vice-President Ray :—The Committee is willing to consider that

suggestion. They will come back next year with such revision of the

Manual as may be necessary.

Mr. W. P. Wiltsee :—Item 3 on page 450, changes in specifications,

is next.

(Mr. Wiltsee read item 3, on page 450.)
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Mr. W. P. Wiltsee :—I move their adoption and insertion in the

Manual.

(The motion was carried.)

Mr. W. P. Wiltsee :—Appendix B, detail plans of switches and frogs,

crossings and double slip switches. Mr. Neubert is not here; he is Chair-

man of the Sub-Committee. I will, therefore, endeavor to present the

report.

First, we have double slip switches. Last year we presented plans

of the No. 8 double slip switch and they were adopted. Now this year

we are presenting four plans on the No. 10 double slip switch, two of

which are the general plans and two the detail plans—Plans Nos. 803, 804,

853 and 854. I move these plans be adopted as recommended practice

and printed in the Manual.

Vice-President Ray:—Is there any discussion? This is an important

matter and ought to be discussed. Let's do it now while the subject is

before the house. If there is no discussion, all those in favor of adopting

the double slip switch as called for under Appendix B, say "aye;" con-

trary "no."

(The motion was carried.)

Mr. W. P. Wiltsee:—Next we have plans of solid manganese cross-

ings over steam roads and solid manganese crossings over electric roads.

These plans as shown on page 452 are 771, 112, 776, 111. I move the

adoption of these plans and that they be printed in the Manual.

(The motion was carried.)

Mr. W. P. Wiltsee:—We next have designs for heavy rail of 63^"

height and over.

(Mr. Wiltsee read that part of the report under the heading "De-

signs for Heavy Rail of 6^" Height and Over.")

Mr. Wiltsee :—Plans Nos. 404, 205, 206, 207, 208 and 212 being detail

plans along the same general design as the plans for the light weight rails,

but changed so as to meet the conditions that are required by the heavier

weight rail, are now offered. I, therefore, move these plans be adopted

and printed in the Manual.

Mr. M. Coburn (Pennsylvania System) :—I was wondering whether

it would not be better to make the title of this section, "Designs for

frogs and switches with heavy rails." My first thought was in reading

that that it means they were trying to design rails.

Mr. W. P. Wiltsee:—The Committee will accept that suggestion.

(The motion was carried.)

Mr. W. P. Wiltsee:—The next subject is specifications for track

tools. The Chairman of that Committee is Mr. T. T. Irving. He does

not seem to be here.

The specifications for track tools have been before the Track Com-
mittee for the past three or four years. They had specifications in pretty

good shape last year, in fact, as far as they felt they could go with them,

but it has been the thought of a good many members that we wanted
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more in the nature of performance requirements in track tools and

specifications, and we made a study to see what we could do along those

lines, but we could not get anywhere with it. So we feel that these

specifications will give us good tools. They have been criticized by

several of the leading tool manufacturers in the country. They have

been submitted to a number of railroads, to their Engineers of Tests, for

criticism, and there has been very little criticism offered.

On page 453 we have grouped the pinch bar, hning bar, rail fork,

spike pullers and rail tongs. The Committee recommends the specifications

for adoption and printing in the Manual, and I so move.

Mr. M. Coburn :—I am wondering whether it is necessary or whether

we gain anything by showing the chemical composition in these specifica-

tions. Would it not be possible to tell the manufacturer that we want a

tool that will do a certain thing, that will stand a certain test rather than

tell him how to make it? I suppose that is an old subject which has

been argued a good many times. Maybe he could make some improve-

ments and get what we want without being limited to certain details or

method of manufacture.

Mr. W. P. Wiltsee:—I think Mr. Coburn is right, that if we can

get a specification without specifying something we are all right, but we

have been trying to do that for the past year. We might just buy from

the manufacturers as a good many do now and judge from our scrap pile

which is the best tool, but we thought that these chemical requirements

or their limits would not tie manufacturers down too tight. They can

use some of their own initiative in the manufacture of the tool.

Mr. C. A. Morse (Chicago, Rock Island & Pacific) :—We w^ent

through this suggested form of specification of Mr. Coburn's a good

many years ago on joints. We got joints of the manufacturer's make.

This Association secured some of them one time and had a few tests

made, and they found that some were made of very soft steel and they

decided that they would get out a specification covering the chemical

content. That has done us a lot of good. I think the Committee are

warranted in their specification to cover the chemical content.

Mr. M. Coburn :—The question I asked was as to whether it is pos-

sible to make a physical test which would give us information as to the

quality of the material without including the chemical specification as to

how the material is to be made. If that can be done it seems to me that

is a desirable thing.

Mr. W. P. Wiltsee :—We cover that, I think, especially in the other

specifications, such as claw bars and track wrenches, those that require

special hardness for special workmanship.

Vice-President Ray:—Is there further discussion? If not, we will

vote on the motion. All those in favor of the motion to adopt these

specifications and print them in the Manual, please say "aye" ; contrary,

"no." It is so ordered.
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Mr. W. P. Wiltsee :—On page 454, we have detail specification for

claw bars, detail specification for track wrenches, detail specification for

adze, detail specification for sledge, spike mauls and clay picks, and on

page 456, detail specification for track chisel, detail specification for track

gage, detail specification for track level, and then general specifications,

covering all of them, ending on page 458.

The Committee recommends the specifications be adopted as recom-

mended practice and printed in the Manual.

Vice-President Ray :—The Chair asked the Chairman of the Com-
mittee to include all of these, and they are all open for discussion. It

will save you some time.

Is there any discussion on any of these separate specifications?

Mr. C. W. Baldridge (Atchison, Topeka & Santa Fe) :—On page 457,

detail specification for track level, I notice the Committee has provided

that the level glass shall be set flush with the upper surface of the track

level and should be securely screwed to the wood with brass screws

having countersunk heads.

I would like to know whether it is intended that the glass itself be at

the surface or the brass plate which ordinarily protects the glass is

intended to be level with the surface. It is not good policy to have the

glass strictly up to the surface, it is much better to have it a little below

the face of the brass plate which ordinarily protects it.

Mr. W. P. Wiltsee :—I would say that it was the intention of the

Sub-Committee, or that was my understanding, that the level glass hous-

ing should be set flush with the upper surface of the track level.

Mr. C. W. Baldridge :—The glass itself is not set in screws ordinarily.

The glass in a track level is ordinarily set into a metal frame with plaster

of paris or something of that nature and the frame work which carries

the glass is then fastened to the upper surface of the track level with

screws and the upper surface of this brass plate should be flush with

the top of the level, but the glass should be lower, and nearly all levels

have it placed in that manner, low enough to be protected from breakage.

Mr. W. P. Wiltsee :—I think that was the intention of the Committee.

We will clarify that a little if necessary.

Mr. J. L. Campbell :—It is probable that the question of what dimen-

sion shall be used in determining the elevation of the outer rail will be

referred to the Track Committee, and I just want to make this sug-

gestion here : That in connection with this track gage and in consideration

of whether the distance will be the gage of the track or the distance

center to center of rails in determining how much you elevate your rail,

the Committee might consider whether there were any possibilities in the

design of a track gage or level board in which those dimensions would

not necessarily enter, that is, a track gage or board that would readily

determine the plane of elevation of the surface of the track.

Mr. J. R. W. Ambrose:—Following out the idea that Mr. Campbell

has just expressed, there are two distinct methods by which that can be
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done. You can use a curve bubble graduated to give you the elevation

direct, or you can have an adjustable hinged level bubble which will

allow the board to rest on the plane of the tops of the two rails. I think

this is a very pertinent point and the Committee should consider it before

this is passed.

Mr. W. P. Wiltsee :—The Committee will be very glad to consider

that, and, in line with Mr. Campbell's remarks, there has been brought

to their attention the question of superelevation as to whether best meas-

ured from the gage lines or from the points in the middle of the rail,

and that will all be considered in connection with this question.

Vice-President Ray:—Is there any further discussion on any other

part of these specifications? The motion is to include these specifications

in the Manual, with the understanding that the Track Committee is will-

ing to make such changes as are necessary to correct the specifications

for the level.

(The motion was carried.)

Mr. J. L. Campbell :—Before we pass on, I raise this question with

the Committee: we have here five specifications exclusive of the track

gage, in all of which the same clause or clauses appear. There are

some of these clauses that run throughout the specification, I believe,

almost verbatim, and then we have five specifications of chemical com-

position here, most of which are alike, or vary by a few points only.

The suggestion is whether it would be practicable to combine these

five specifications in one general specification to include all the details that

are embodied in the five specifications. Now it probably was the idea of

the Committee, and it may be the wish of the Association, to have these

five separate specifications, but if everything could be handled satisfac-

torily in one general specification, it would save a lot of space in the

Manual.

I think that it might be entirely practicable to combine these state-

ments of chemical composition in which everything would be perfectly

clear, and that these clauses that run throughout the specifications could

possibly be reduced to one.

Mr. W. P. Wiltsee :—The Committee has attempted to do that as

far as they could go. They combined a number of the specifications; the

first one includes quite a number, and you will find all through it where

there are several combined, there is not much difference, it is true, but

it was thought that there ought to be separate ones for those special tools.

The next subject is Test of Tie Plates Subject to Brine Drippings,

page 459. Mr. Swift is Chairman of that Sub-Committee and will outline

briefly the status of the investigation.

Mr. E. D. Swift (Belt Railway) :—This report is intended to be

nothing but a brief history of the steps that have been taken so far in

carrying out this particular test of tie plates. The Committee thinks

it might be well to explain the reason for the absence of any real in-

formation. The tie plates that are in this test are competitive in the
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market and we feel it would probably prove to be a mistake if we would

attempt to draw comparative opinions or conclusions before the test is

brought to a final conclusion.

The report is offered as information and as indication of progress.

Vice-President Ray :—Is there any discussion on that part of the

report? If not, it will be received as information and the Chairman will

proceed.

Mr. W. P. Wiltsee:—The next subject is taper of thread ,of wheel

and canting of rail inward, page 462. Mr. C. R. Harding, Chairman of

that Committee, is not here.

The Sub-Committee has worked with a Sub-Committee of the Com-
mittee on Rail and have also arranged for Prof. Talbot and his Committee

to make some investigations to determine the stress and determine

whether or not there may be some particular stress in the rail due to the

canting of the rail. A few tentative conclusions reached by this Com-

mittee are

:

(Mr. Wiltsee read the conclusions.)

Mr. W. P. Wiltsee :—I will say that the Committee will very much

appreciate any information that any of the members can submit to them

along these lines. We have gathered all the data we possibly could on

that subject and we hope to reach a conclusion next year. If the mem-
bers will submit any information they have, it will be appreciated. This

report is only offered as information.

Vice-President Ray :—The report of the Sub-Committee on method

of determining recommendations for rail renewals will be given by the

Chairman, Mr. Macomb.

(Mr. J. deN. Macomb read the report of the Sub-Committee.)

Mr, J. deN. Macomb (Atchison, Topeka & Santa Fe) :—This is of-

fered as information and is not to go into the Manual.

Vice-President Ray:—If there are no comments, it will be so received

and the Chairman may proceed.

Mr. W. P. Wiltsee:—The next subject is curving of rails, on page

466 of Bulletin 263. The Committee last year published considerable

information as showing the results of their investigation of this subject.

They have some more this year and are also offering a recommendation

for the Manual. The Chairman of the Sub-Committee is not here, but

he requested that Mr. Angerer, a member of the Committee, present his

report.

Mr. Victor Angerer (William Wharton, Jr., & Co.) :—Last year the

Committee submitted a progress report giving the results of a ques-

tionnaire sent out to 103 roads. Of these 103 roads 46 reported that they

precurved rail, and 57 reported as not following this practice. Among
these 57 there were six that reported that at one time they did precurve

rail, but had discontinued the practice. To get further information from

those who did say that they precurved as to the ultimate economy, a

second questionnaire was sent out to the 46 roads. The answers to
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these were not as many as we had hoped. They are given on page 466,

467 and 468 of Bulletin 263. Only twenty roads replied. Of these twenty,

however, three said that they had abandoned the precurving, and one

said that they did not precurve, that they had been reported in error

as precurving. All the remaining sixteen said that the precurving of

rails had given them some advantages. However, the recommendations

as to the limit vary very greatly. The Committee felt that its guide should

be the practice and experience of the railroads as to what recommenda-

tion should be made. On page 469 are shown the variation in practice,

and the conclusion is that the precurving of rails is gradually being

discontinued or that the precurving is practically confined to special con-

ditions which are seldom found in main line tracks.

The recommendation, therefore, is to incorporate in the Manual the

recommendation, "Except on very sharp curves, much sharper than

usually found in main line curves, rail need not be curved before laying."

The Committee desires to call attention to the fact that since the

compiling of this report we find the Committee on Rules and Organiza-

tion in their report in the same Bulletin, on page 582, make the same

recommendation with the change of one word, repeating their recom-

mendation of 1921, and saying, "Except on very sharp curves, sharper

than usually found in main line curves, rail should not be curved before

laying."

The Committee feel that this matter of pre-curving rails is principally

a track matter and would be looked for in the Manual under the subject

of "Track" rather than under the rules for maintenance of way. The

Committee suggests, therefore, that the word "need" be used rather than

the word "should," as "should" may be construed as designating that pre-

curving is a bad practice for other than economic reasons.

Mr. W. P. Wiltsee:—I move that this last paragraph be adopted as

recommended practice and printed in the Manual.

Mr. W. H. Kirkbride (Southern Pacific Company) :—In my judg-

ment rails should be precurved before putting in the track. I have seen

it practiced for a great many years with success, and I have seen experi-

ments tried out where uncurved rail was laid in six and ten degree

curves, with the sole idea of developing whether there was any justifica-

tion in precurving rail, and our experience led us to the conclusion that

these curves were more or less unsatisfactory and it proved to us that

the rails should be curved. Briefly, if the rail is not curved, there is a

tendency for the joints to kick out, there is a tendency for a kick to

occur on the shoulder ties or a short distance from the joint. I think,

furthermore, the precurving of rail enables the track forces to slip the

rail into the track with the minimum expenditure of labor. Otherwise,

you will find a great deal of labor is expended in forcing the rail into

line by means of lining bars. The precurving of rail also enables the

rail to be fitted into the joints, bars or to apply the angle bars more

quickly when laying rail under traffic than if the rail was straight.
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I, therefore, believe it is a mistake to establish or to go on record in the

Manual that the precurving of rail need not be done.

Mr. W. P. Wiltsee :—Mr. Kirkbride speaks of six-degree curves.

I will say that there is not a precurved rail that I know of on our railroad;

if there is one it was done more than twetny-four years ago. We lay

rail on twelve-degree curves on main line, all weights of rail. We have

not followed the practice of precurving. I am not, of course, prepared

to say as to whether or not it would be economical, but we do not believe

it would be. We believe the cost of precurving rail would more than

offset the extra cost of maintenance labor that may occur.

Mr. Hunter McDonald (Nashville, Chattanooga & St. Louis Rail-

way) :—For a great many years the road that I am connected with curved

practically all of its rail above two degrees. We built a curving plant

and all the rail was shipped to that point and run through this curver.

We could not curve the rail nearer than within about two feet of each

end. This failure to curve the ends produces a tendency toward angles

rather than curves at the joints. With tightly bolted joints as good

results are obtained without precurving and the expense of laying and

maintenance is greatly reduced. We have on some of our branch lines

curves as sharp as twenty-four and one-half degrees on which we do

not use guard rail nor curve the rail. We have abandoned precurving

altogether and do not consider it advisable.

Mr. E. D. Swift:—I have had considerable experience with curved

tracks here in the city of Chicago, terminal tracks. Years ago it was

our invariable practice to precurve the rails for laying. That practice

has been entirely discontinued. We now lay without curving rails, with-

out precurving in curves as sharp as, well, a 200-foot radius, without any

difficulty and maintain, or rather produce, better alinement than when

we precurved them.

Mr. W. J. Harris (Burlington) :^In view of the remarks by Mr.

McDonald and referring to page 443, the definitions for main line and

the definition for branch line on page 441, it might be well to inquire if

it is main line curves in the recommendation or branch line, or whether

it follows the definition on page 443.

Mr. W. C. Barrett (Lehigh Valley) :—As Chairman of the Committee

on Rules and Organization, I can say to the Committee on Track that I

am quite certain our Committee will be entirely agreeable to changing

the rule now in the Manual with reference to curving rail to coincide

with the desires of the Committee on Track, substituting the word

"need" for the word "should." So far as the matter of curving rail is

concerned, as you all know, we lay all of our rail with machines and

lay at an average speed of two a minute on curves as high as 12 degrees,

and have no trouble whatever in putting them in and getting them to line

so that the locomotive crane can pass over the track.

Mr. J. L. Campbell :—I have a great deal of sympathy with the

theory of curving of rails. The theory is all right. However, we are



Discussion 1307

not curving them on our road. We abandoned that a good while ago,

and the information makes it quite evident that the railways generally

have abandoned or are abandoning the practice of curving rails under

all ordinary conditions. I believe that the conclusion of this Committee

is just about what it ought to be, and that it more nearly fits what we
are actually doing as a whole in this country than anything else, and I

would be very sorry to see the Association take what I believe would be

a backward step if it decided that it would recommend the curving of

rails.

Mr. C. W. Baldridge:—In going over some rails that had been taken

out of track because of failures some two or three years ago out in New
Mexico, the party with me and myself found a number of rails, particu-

larly from the low side of ten-degree curves, that had been precurved

before laying, had been in track less than two years, and we had con-

siderable argument before they were convinced that the rails were from

the low side or the inside of a curve. Every one of those rails when

taken out of track reversed the curvature which had been put into it

before it was laid. That undoubtedly is due to the rolling of the wheels

on the rail, condensing the gage side. The low rail of a ten-degree

curve will take the* opposite curvature from what it has in track when

taken out of the track.

(The motion was carried.)

Mr. W. P. Wiltsee :—The next subject is "Reconditioning of Rail."

I see Mr. Clark on the floor and I will ask Mr. Clark to present his

report.

Mr. H. G. Clark (Chicago, Rock Island & Pacific) :—The Sub-Com-

mittee, in order to obtain information in connection with this report, sent

out questionnaires to all of the railroads in the United States and received

replies, more or less complete, from about ninety per cent of them. From

these replies the Committee obtained the following information:

(Mr. Clark read the report given on page 470 of Bulletin 263.)

Mr. H. M. Lull (Southern Pacific) :— I had hoped to see something

in the report of the Committee with respect^ to the relative economy of

resawing rail at fixed plants or with portable mills. We have estab-

lished two fixed plants on our line and it has been discussed a great deal

whether we should not have used portable plants, and I do not know

whether that question is entirely settled yet or not, or whether the

Committee went into it.

Mr. H. G. Clark:—^The difficulty in answering that question is, what

is the transportation cost of moving rail to a permanent rail saw as com-

pared with moving it to a portable saw, or sawing the rail in the track

with a small saw? That is now practiced to some extent. The difficulty

in determiing what the economies or relative economies are is the abso-

lute impossibility of securing from any railroad accurate information as

to what transportation costs actually are.
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Vice-President Ray :—If there is no further discussion, the Chairman

may proceed. This is submitted merely as information.

Mr. W. P. Wiltsee :—The next subject, tie plate plans, is simply a

table and some diagrams to show how the Committee is going about

solving this problem of designs for tie plates. That is just published

for information, and with the consent of the Chairman I will proceed

with the next, "Track Construction in and Across Paved Streets and

Highways," page 477. That is simply a progress report. Mr. Baker,

Chairman of the Sub-Committee, may outline to you in a few words

what he is doing.

Mr. J. B. Baker (Pennsylvania System) :—This was a newly as-

signed subject last year, and it was felt very desirable to find out about

what the practices in the country have been, as there was no information

we could find that would give us a start. As a consequence, a question-

naire was sent to reporting railroads and also to the mills, asking certain

information as to the rolling of various sections of rail, what were avail-

able, and the handling of this material on the ground by the railroad.

Unfortunately, the Committee was not able to make an early start.

Therefore, we are not in position to show here in this Progress Report

the returns from the railroads.

We have, however, indicated here the sections that are available and

have been rolled for some years by the mills. This is simply presented as

a progress report.

Vice-President Ray:—This completes the report of the Track Com-
mittee. The Committee is to be congratulated on the great amount of

work it has done during the year. The Committee is dismissed with

the thanks of the Association.



DISCUSSION ON YARDS AND TERMINALS
(For Report, see pagre 479)

(Vice-President Ray presiding.)

Mr. A. Montzheimer (Elgin, Joliet & Eastern) :—The report of the

Committee on Yards and Terminals will be found on page 479 of Bulletin

263. There are five recommendations.

(Mr. Montzheimer read the first recommendation.)

Mr. A. Montzheimer :—Mr. Tratman is Chairman of that Sub-Com-

mittee, but he has asked me to present this matter. I do not think it is

necessary for me to read all those items. These changes are largely a

rearrangement of the order in which the items are found in the Manual,

and there are some new definitions. The report also includes an outline

of where various subject matter can be found that is referred to in the

Manual. I would recommend that Recommendation No. 1 be adopted

and printed in the Manual.

(The motion was carried.)

(Mr. Montzheimer read the second recommendation.)

Mr. A. Montzheimer :—Mr. J. B. Hunley is Chairman of the Sub-

Committee on this subject, and I will ask him to present this to the con-

vention.

Mr. J. B. Hunley (Cleveland, Cincinnati, Chicago & St. Louis) :

—

The first subject assigned is (A), "Automatic Indicating Devices for

Weighing." This implies the preparation of specifications for automatic

attachments for weighing.

AH the automatic weighing devices, so far as we know, are patented

and each manufacturer has his own type and design and many of the

types are based on different mechanical principles and any specification

going into the design or construction would quite likely result in specify-

ing some one type which, of course, we would not care to do. We felt

that perhaps the only specification that could be prepared would be a

specification requiring a certain performance or accuracy of weights.

This would be a specification for tolerances. The Committee is collecting

such information now on several types of automatic indicating devices.

This refers principally to automatic dials, etc., but that study must ex-

tend over a period of a year to find the effect of temperature changes,

and just as soon as that information is at hand we hope to prepare a

specification for tolerances. The conclusion on this subject is:

That it is impracticable at this time to prepare a specification covering

the design and construction of such devices, but that a certain accuracy

in weighing should be required, and that the preparation of a specification

for tolerances for Automatic Indicating Devices be assigned to the Com-
mittee as part of its 1924 report.

The next subject assigned is (B), "Tolerances for Railroad Service

Weighing Devices." These scales would naturally divide themselves

into three classes, one of which would be the tolerances for the automatic
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indicating devices for weighing, which has been taken care of under

Subject (A). There remain the Tolerances for Track Scales, and

Tolerances for Depot and Motor Truck Scales.

The specification of the Association covering the manufacture and

installation of railroad track scales provides a manufacturer's tolerance.

There are two maintenance tolerances widely used, one which is recom-

mended by the A.R.A. (Circular 1901) and the tolerance used by the

Bureau of Standards.

On some scales there is some discrepency between those two systems

of tolerances and the Committee feels that it would be an excellent thing

to have some uniform system, perhaps one or the other, or a new one

altogether, and they are now going into that subject.

The specification for the manufacture and installation of motor truck

and depot scales was adopted last year and includes a table of tolerances

for new scales built under this specification. The Committee feels that

probably most of the old scales now in service will give weights, accurate

within such tolerances, but they are making a study of that and they

suggested, temporarily at least, that on all depot scales the tolerances

given in the specifications for new scales be applied until we find it neces-

sary to revise them.

The conclusions on this subject are:

(1) That the subject of tolerances for use in testing, adjusting and

maintaining track scales should be given further study, and should be

reassigned to the Committee for its 1924 report.

(2) That the tolerances appearing in the A.R.E.A. specifications for

the manufacture and installation of motor truck, built-in, self-contained

and portable scales, should be applied tentatively to all scales of these

classes, whether the scales have been built under these specifications

or not.

Mr. A. Montzheimer :—I recommend that the report of the Com-
mittee on Scales be received as information.

(The motion was carried.)

Mr. A. Montzheimer :—Paragraphs 3, 4 and 5, on page 479, represent

recommendations in connection with the report of the Sub-Committee

on the Proper Size and Arrangement of Large Passenger Station Facili-

ties as Determined by the Business Handled. Mr. Mottier is Chairman

of this Sub-Committee and I will ask hirn' to present this report.

Mr. C. H. Mottier (Illinois Central) :—The subject as read by the

Chairman is a continuation of last year's assignment. Last year the

Committee made a report on the station facilities that are ordinarily

located inside of the; station building. Reference waSi;made, however, to

station platforms, soijne consideration being given to the relative merits

of high and low station platforms and also to the advantages of separate

platforms as compared to the ordinary combined platforms which are

used in most of the modern stations.
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This year the efforts of the Committee are confined to several asso-

ciated facilities outside of the station buildings that are usually located

in what is ordinarily termed the trainshed.

On page 488 we begin a discussion of station platforms. You will

observe that the major portion of the report is confined to a consideration

of station platforms and approaches thereto.

Those of you who were present at last year's convention may recall

some of the discussion on station platforms. It appeared that there was

considerable difference of opinion among engineers as to the relative ad-

vantages of high and low platforms and also the advantages of separate

platforms. It was largely for this reason that we have this year taken

up these two phases of station platforms with a view of making definite

recommendations.

This report is quite voluminous, covering some sixty pages, and I will,

therefore, only hurriedly review it, calling your attention to a few of the

main points. The report first defines the various types of platforms.

You will find the definitions at the top of page 489.

The influence which the kind or type of terminal has on the platform

is then discussed.

At the bottom of page 489 the relative advantages of combined and

separate platforms in through terminals in relation to the interference

between passengers and trucking are developed. At the bottom of page

491 the same factors in stub terminals are discussed.

You will notice that diagfams 1 to 9 have been prepared with a view

of illustrating the bearing that the type of terminal and type of platform

have on the interference between passengers and trucking.

Fig. 5 illustrates the most common type of platform and the condition

that is ordinarily referred to when speaking of the interference between

trucking and passengers. It represents two inbound trains adjacent to a

combined platform in a stub station. You will observe that all passen-

gers disembarking from trains and moving toward the left, which is the

end where the train concourse is located, must of necessity pass the

baggage, mail and express trucks, which will result in considerable

interference.

The remaining eight diagrams show the conditions that exist in

various types of terminals and on various types of platforms. If you

analyze these figures, you will see that the condition that you observe in

Fig. 5 is not common to all of the figures. There are some types of

platforms and stations where there is very little interference.

Consideration is given on page 493 to the effect which volume of

business and method of station operation has on the type of platforms.

On page 494, there is a discussion of width of station platforms.

One of the principal things to determine in such an analysis is the relative

space consumed by the two types of platforms. You may recall that at

last year's convention the statement was made that if separate platforms

were installed it would be possible to develop only half as many station
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tracks as if combined platforms were used. There must, therefore, be

some misunderstanding in the minds of some engineers on this point.

In order to determine the relative widths required by the two types

of platforms, it is necessary to establish the minimum practical width

for the various types of platforms. The action of passengers on station

platforms is discussed on page 495.

In both this and last year's report we have dealt only with through

passenger business in distinction with commuter or suburban service.

In various places in the report information or data relating to suburban

service has been included, but the analysis given has been confined to

through business.

A graphical representation of the action of passengers on platforms

is presented on page 497 based on the assumptions that appear near the •

bottom of page 496.

Calculations necessary to determine the width of platform required to

handle a given number of people in a given time, appear on pages 498 and

499. The speed at which passengers disembark from trains, the amount

of space that each person occupies and the speed of persons on the plat-

form are given.

Obstructions on platforms are discussed on page 501. The question

of locating columns on platforms or between tracks is considered and in

this connection several figures of trainsheds are presented.

Approaches to platforms are discussed on page 511. Ramps, stair-

ways, elevators and escalators are considered. A comparison is made

in relation to various factors. The first considered is space consumed.

In Fig. 17 the space consumed, by making a rise of twenty feet, is shown

graphically. Under the assumption which has been used stairs require

43 feet of platform, ramps 200 feet, and elevators 12 feet. The space

consumed by the elevator will vary with its size.

Speed of transporting passengers is considered on page 517. We
have assumed that the passenger will move from point A to point B.

Under the assumptions that have been used the passengers will make that

movement, if stairs are installed, in 75 seconds, if a ramp is used in 55

seconds, and if an elevator is used in 64 seconds. Convenience to passen-

gers and carrying capacity are also discussed. Our observations indicate

that ramps have approximately 150 per cent of the carrying capacity

of stairs.

The arrangement of stairways, ramps and elevators approaching sta-

tion platforms and the effect which they have on the width of space

occupied are considered. In developing this subject consideration has

been given to the location of the approach on the platform. For example,

Fig. 18, page 519, illustrates what is referred to as an end approach. If

you study the diagram you will observe that there is a maximum conges-

tion for a certain period of time.

Fig. 19 illustrates what has been termed a single middle approach.

The passengers come to the approach from both sides, which results in
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approximately double the amount of congestion, but the period of con-

gestion is considerably shortened.

Fig. 20 illustrates a double middle approach, which is the form that

exists in many through stations where the concourse is located in the

middle of the platform and two approaches are provided.

Four different types of approaches are illustrated by Fig. 21 to 24.

So far as the Committee knows no approaches of type 4 have as yet been

built.

Table No. 4, on page 524, presents a comparison of the various types

of approaches in handling a given volume of business. The calculations

and the assumptions are all on the same basis and show the relative

effect which the various types of approaches have on the width of plat-

forms.

The handling of baggage, mail and express on station platforms is

discussed on page 525. A minimum practical width of trucking platforms

is then determined.

The width of combined platforms fixed by both trucks and passen-

gers is discussed on page 528. The minimum practical widths of the

various types of platforms which are adopted for further analysis are

given at the bottom of page 528.

In order to make a direct comparison between separate and combined
platforms, it is necessary not only to determine the relative width of the

right-of-way required by each, but the operating capacity of each. That
feature is developed on page 530.

In any terminal there are certain periods of operation that determine

the number of tracks required. Generally speaking, it is either the arriv-

ing rush hour or the departing rush hour, or possibly in the evening the

storage of Pullmans. You will observe that we have taken this situation

into consideration. By referring to the top of page 532 you will observe

how the width and operating capacity of the two types of platforms have

been taken into consideration. From the result of our study we find that

on a given right-of-way if we can develop 100 station tracks of the com-

bined type we can only develop ninety of the separate type. We have

determined from the assumptions which we have used that with com-
bined platforms we can handle 2.61 trains per hour, and with separate

platforms, three trains per hour. By combining these two variables we
determine the capacity per hour on the same basis as far as occupation

of right-of-way is concerned. The relation for this particular assumed

condition is 2.61 for the combined and 2.1 for the separate platforms.

The relative advantages of high and low platforms are discussed on

page 535. Five advantages and three objections to high platforms are

given on page 537.

The remainder of the report deals with the effect of width of car

doors on the discharge of passengers, concrete track floors in passenger

stations, flow of passengers through turnstiles, single and double doors

and ticket gates and length of station tracks and station platforms.



1314 Yards and Terminals

The conclusions to the report are found on page 543. As it is recom-

mended that these conclusions be printed in the Manual, I will read them

for your consideration.

(Mr. Mottier read the conclusions.)

Mr. Chairman, in behalf of the Committee I move that these con-

clusions be adopted for publication in the Manual.

Vice-President Ray :—You have heard the motion. Is there any

discussion on these thirty-four conclusions?

Mr. J. L. Campbell (El Paso & Southwestern) :—When a Committee

of this Association produces an outstanding piece of work and submits

it for our consideration, it is proper that the Committee know that the

Association appreciates its work. I desire on my own behalf to express

my appreciation of the whole work of this Committee and its report. Its

treatment of this subject of platforms in passenger terminal facilities is

masterly. If there is any member of the Association who has not read

and studied that presentation of the subject, he should do so. (Ap-

plause.)

Vice-President Ray:—If there is no further discussion, all those in

favor of adoption and inclusion in the Manual of the thirty-four con-

clusions reached by this Committee and presented on pages 543 to 548.

inclusive, please say "aye" ; opposed, "no."

(The motion was carried.)

Mr. A. Montzheimer :—Mr. Chairman, I would move that the three

definitions on page 489 of Appendix C, combined passenger and trucking

platform, exclusive passenger platform and exclusive trucking platform,

be approved for publication in the Manual.

(The motion was carried.)

Mr. A. Montzheimer :—The remainder of the report is submitted as

information.

Vice-President Ray :—It will be so ordered.

Mr. Campbell has well expressed the thought that the work of this

Committee is a very notable achievement for the Committee and a fine

work for the Association. The members certainly deserve the best that

we have and we thank them most sincerely for their good work. The

Committee is dismissed with the thanks of the Association. (Applause.)



DISCUSSION ON ECONOMICS OF RAILWAY
OPERATION

(For Report, see page 703)

(Vice-President Ray presiding.)

Mr. G. D. Brooke (Baltimore & Ohio) :—The subjects and recom-

mended action are found on pages 703 and 704. The report is simply the

result of a continuation of the work which this Committee has done dur-

ing the past few years. The progress of the Committee's work has been

limited or governed largely by its ability to obtain information bearing on

the subjects before it. In one or two instances the desired information

has been secured through questionnaires, but on most of the subjects the

Committee has been forced to obtain its data by ascertaining through the

knowledge of its members or by inquiries of other railroad officers, where

certain kinds of information was available and then through personal con-

tact with the officers of the particular railroad obtain the information

required.

The program of construction of additional facilities which received

an impetus during 1923 apparently will be continued in 1924 and the

Committee hopes to obtain in suitable form the records of operations

before and after improvements are made. Such information will enable

it to continue the studies it is pursuing, particularly those of track capacity

and related subjects.

Two of the sub-committees report simply as a matter of progress.

Their work is under way and these brief reports contained in Appendices

B and G are submitted as information. The report of Sub-Committee 3,

contained in Appendix C on page 705, will, in the absence of Mr. Rose,

the Sub-Committee Chairman, be given by Mr. Kimball.

Mr. E. E. Kimball (General Electric Company) :—The report of this

Committee describes how freight train performances can be followed by

means of diagrams. The charts hung before you are the same as printed

on page 707 and 711 of Bulletin 264. These diagrams and their applica-

tions are explained in the text. A brief explanation of the charts before

you may help to simplify the description given in the report. See report

pages 705-712.

It is hoped that if use can be made of these diagrams for the pur-

pose of watching freight train performance month after month on in-

dividual operating districts that a time will come when the effect of grade

revision, substitution of heavier power or better supervision, etc., will be

made known. Instances of the application of these diagrams to such

studies may be had from the study made last year on the effect of double

tracking or freight train performance and the study made this year on the

effect of Passenger Train Operation on Freight Train Performance.

If there are any members who have a different method for such

analysis the Committee will be very anxious to learn of any other methods.

Mr. G. D. Brooke :—The report of this Sub-Committee is submitted

as information. The Committee has been encouraged by the knowledge

1315



1316 Economics of Railway Operation

that a number of very important railways are using the works of this

and the other sub-committees to assist in important studies in connection

with the problems with which they are confronted. The next subject is

that of Methods for Analyzing Cost for the Solution of Special Problems,

found on page 713.

Mr. Teal, Chairman of the Sub-Committee, will present this report.

(Mr. J. E. Teal read in part from the report on page 713 and page
714 of Bulletin 264.)

Mr. J. E. Teal (Chesapeake & Ohio) :—This part of Appendix D is

presented as information. Regarding the second part of Appendix D,

the report of this Sub-Committee outlining a formula or method of cal-

culating the cost of moving freight traffic as presented to the 1923 con-

vention has been carefully studied and revised.

(Mr. Teal read in part from the bottom of page 714 to the middle of

page 715.)

Mr. Teal :—The procedure of developing the tables, which are the

working tools, is outlined on pages 716 to 724, and sample reference tables

are shown on pages 725 and 728. The plan of applying the tables is out-

lined on pages 729 and 731. The solution of a problem on the cost of

hauling coal by two different routes is shown on pages 732 and 733 to illus-

trate one of the uses of this formula.

Unless it is desired to go further into the development of this formula
and the application of the tables, it is submitted and recommended that

it be published in the Manual of recommended practice.

Mr. G. D. Brooke:—I move that the formula or method of calculat-

ing the costs of moving freight traffic beginning at the bottom of page
714 under that title and extending through to page 733, be adopted and
approved for printing in the Manual.

(The motion was carried.)

Mr. G. D. Brooke:—The next subject is the feasibility and economy
of through routing of solid trains and its effect upon the capacity of

terminals. Mr. E. T. Howson, Chairman of the Sub-Committee, will pre-

sent the report.

Mr. E. T. Howson (Railway Age) :—This subject was assigned to the

Committee for the first time last year. It confined its attention last year

to the making of a survey of the field to find out the extent to which the

practice of making up trains for movement intact through intermediate

terminals was in effect in its entirety or in part on railways of the coun-
try. The result of that survey was presented in the report of this

Committee last year. In that report it was evident that the Baltimore &
Ohio had gone further in the development of this plan than any olher

railroad which was brought to the attention of the Committee. As a result,

the Committee has confined its attention this year largely to the more
detailed study of the plan that is in effect on that road. It has also

gathered considerable information regarding less complete plans in effect

on several other roads, including the Chicago, Burlington & Quincy, the

Grand Trunk, the Atlantic Coast Line, the New York Central and the
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Chicago, Rock Island & Pacific. The results on the roads other than the

Baltimore & Ohio are presented on pages 734 and 735. Because of the

more thorough character of the Baltimore & Ohio plan, it is presented in

somewhat greater detail on pages 736, Thl , 738 and 739.

As a result of its study your Committee presents for your considera-

tion the following conclusions shown on page 735.

(Mr. Howson read the conclusions.)

Mr. G. D. Brooke :—I move the adoption of these conclusions for

printing in the Manual.

(The motion was carried.)

Mr. G. D. Brooke:—This is the greater part of ihe report. Sub-

committee 8 has a short progress report and Mr. Farrin, the Chairman of

that Suh-Committee, would like to make a few remarks concerning the

subject.

Mr. J. M. Farrin (Illinois Central) :—Utilization of locomotives to

determine

:

(a) The precentage of time they should be available to perform

actual transportation.

(b) Methods for obtaining maximum efficiency while so available.

This is a new subject assigned to this Committee and unfortunately

the Sub-Committee which was appointed to study this subject was not

able to hold any meetings and did not get started on the work until rather

late in the summer. However, by correspondence it was decided that the

only practical way to tackle this problem was first by a questionnaire, and

such a questionnaire was prepared and sent out to some 76 different

railroads. This questionnaire is given on page 741 and 742. I would like

to say that we have had answers from about 34 different railroads. This

questionnaire embodied some 45 questions. The railroads have all done

very well in answering all the questions except in a very few cases.

The Committee realizes that there is a great deal of detailed work
involved in answering this questionnaire, but there is no other way of

getting the information except by digging into it. The Committee also

realizes that this is a new subject and involves a different department of

the railroad than that with which the members of the Committee are

connected. It is a large question and we early arrived at the conclu-

sion that we could do no more than get a good start, the work done dur-

ing the past year being progress only. We hope in the coming year to be

able to do more work and to come to more definite conclusions.

Vice-President Ray:—If there is no objection that part of the report

will be accepted as information.

The Chair, before dismissing this Committee, desires to call the atten-

tion of the members of the Association to the fact that this is very valuable

and important information that this Committee has gathered together for

us, and it is good evidence that the Committee is alive and awake to the

problems they have before them. They are dismissed with the thanks of

the Association.



DISCUSSION ON RULES AND ORGANIZATION
(For Report, see page 549)

Mr. W. C. Barrett (Lehigh Valley) :—You will find the report of

the Committee in Bulletin 263, beginning on page 549. At this time the

Chairman for the Committee desires to express his appreciation of the

very friendly co-operation of the other committees of this Association

during the year with this Committee wherever we came in contact with

them, and also particularly to express our appreciation of the co-opera-

tion of the Signal Section of the A.R.A., through the Committee on

Signals and Interlocking of this Association, and also of the Telegraph

and Telephone Section of the A.R.A., through a special committee ap-

pointed by that Section to collaborate with this Committee.

The Committee was assigned two subjects, revision of the Manual,

and continue study and report on Manual of Rules for the Guidance of

Employes of the Maintenance of Way Department.

This work was divided between two sub-committees, of which Mr.

J. M. Fair was Chairman of the Sub-Committee on Revision of the

Manual, and Mr. E. H. Barnhart was Chairman of the Sub-Committee

on Manual of Rules.

The work of this year was so much a sort of family affair that

the report is a report of the whole Committee primarily and for that

reason the Chairman will present the larger part of the report, particu-

larly that found in Appendix A, Appendix B and Appendix C. You

will find Appendix A on page 550 of Bulletin 263.

I will read the explanatory note at the head of this Appendix, and

with the consent of the President, if there are no objections, no further

portion of the Appendix will be read.

(Mr. Barrett read the explanatory note.)

There are very few changes of any moment in this printing. I,

therefore, move you, Mr. President, that the Manual of Instructions for

the Guidance of Engineering Field Parties as found in Appendix A be

approved by the Association for printing in the Manual in place of that

now appearing under the same heading.

The President :—You have heard the motion. This information, as

I understand it, is largely in the way of editing of matter already in the

Manual. It covers a number of different subjects or headings, however.

We will be very glad to have any discussion from any member present,

or any suggestions from any member present.

(The motion was carried.)

Mr. W. C. Barrett:—You will find Appendix B, beginning on page 554.

I will read the explanatory note because it needs some explaining itself.

(Mr. Barrett read the explanatory note on page 554.)

What the Committee means by that statement is that if you have

taken this report and read it over carefully, comparing it with the

material now in the Manual of 1921, and the supplement thereto, as
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found in Bulletin 249 of September, 1922, you will be able to notice

clearly the changes and the new rules. As it is only a matter of simply

reprinting a great deal of this material in order to get the numbers in

proper order, with the consent of the Chair, I will pass over those por-

tions which have not been changed at all, and call attention only to

the changes and the new rules.

The first change you will find on page 561, under "Rules for the

Government of Employees Working on or About the Track." Rule 201

in this Bulletin. The first sentence of that rule reads, "On approach of

a train, employees who are working on or about the track must move
to a place of safetj'." The original rule had added to that sentence these

words: "and must stand clear of all running tracks."

The Committee felt that was telling employees to do something

they could not do, where you had four or five or six or eight or ten

tracks in a yard, so the Committee feels that it would be proper to

eliminate those last few words.

Mr. G. A. Mountain (Canadian Railway Commission) :—Before the

Chairman passes from that, it seems to me that the original rule was a

better one. We had cases where men were killed stepping from one

track to the other.

Mr. W. C. Barrett :—The Committee felt that when we told them

they must move to a place of safety that meant getting where they would

not be hit by another train and thought that covered the matter suffi-

ciently.

The next change you will find on page 564 under 300, the heading,

"Organization—Duties of Divisional Maintenance Officers," the addition

of "Telegraph and Telephone," and at the top of page 565 "The Supervisor

of Telegraph and Telephone" is added to the list.

The President:—Are there any remarks relative to that change? If

not, we will pass on.

Mr. W. C. Barrett :—The next change you will find at the top of

page 570. Under the heading "Motor Car Foremen" we have added six

new rules, Nos. 443, 444, 445, 446, 447 and 448. Unless there are some

questions, the Chairman will not read these rules.

The President :—Are there any remarks or suggestions relative to

these new rules, gentlemen? If not, we will pass on.

Mr. W. C. Barrett :—The Committee desires to make a correction on

page 571, where the heading is "Water Station and Plumber Foremen."

In order to be in line with the Water Service Committee, the Com-
mittee desires to change that to read "Water Service and Plumber Fore-

men" and to change Rule 490 where it says "Water Station" to read

"Water Service."

If there are any other places which the Committee has overlooked

where the words "water station" now appear, we wish to change them

to "water service."

The President:—Any objection? If not, we will pass on.
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Mr. W. C. Barrett:—On page 572, the middle of the page where

the heading is now "Water Station Repairmen and Pumpers" the Com-
mittee wishes to change that to "Water Service Repairmen and Pumpers,"

and to insert directly under that heading in parentheses the following:

"These rules were formulated from material now appearing in the Manual
under Water Service Committee 13, page 645 and succeeding pages in the

Manual of 1921."

The Committee desires to give proper credit to the Water Service

Committee for the material gotten from the report of that Committee.

These rules following that heading are all new. I will read only the

headings.

The President :—The Chairman of the Committee will read these items

and he will read them slowly, giving every member present an opportunity

for suggestions or discussion, but if there is no discussion offered we will

proceed without any formal action.

(Mr. W. C. Barrett read the numbers of the rules down to 582.)

Mr. W. C. Barrett:—In Rule 512 the Committee desires to make a

correction. The second line reads, "As well as Supervisor of Water

Service." We desire to change that to read "Supervisor of Bridges and

Buildings" in order to be consistent with the rest of our report, as we
used the name "Supervisor of Bridges and Buildings" for the officer at

the head of that department.

In Rule 514 the Committee desires to make the same change. Where
it now says "Supervisor of Water Service" it will read "Supervisor of

Bridges and Buildings."

The same change is desired in Rule 515, the words "Supervisor of

Water Service" to read "Supervisor of Bridges and Buildings." There

are no further changes until we reach the heading "Signal Maintainers"

at the top of page 575. The Committee collaborated with the Committee

on Signals and Interlocking and revised the entire subject matter under

Signal Maintainers now found in the Manual. I will read these by num-

ber. Attention is called to the note at the top of the page under Signal

Maintaipers. These rules were taken very largely from the Manual of

the Signal Association, and wherever these numbers are found in paren-

theses the rule is identical in wording.

In 582, under C, there is a typographical error. The word "indica-

tion" should be "indicator" and that should read "improper clear indi-

"cator."

Under the heading "Supervisors of Telegraph and Telephone," these

rules now appear in the Manual, but under a title "General Foreman or

Other Supervisory Officer." The revisions shown here were made in

collaboration with the special committee from the Telegraph and Tele-

phone Section of the A.R.A. I call your attention to the note under the

heading.

Some of these rules are entirely new in order to make them con-

form with the wording of their rules. Others are only revisions. I will

read them by number.
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On page 579, ending with Rule 638, rules for employees are com-

pleted.

There are no changes in "Conduct of Work" from the Manual until

we get to the bottom of page 582, under Rule 725.

The Committee desires to correct this rule to comply with the rule

formulated by the Track Committee.

It now reads, "Except for very sharp curves, sharper than are

usually found in main line tracks, rail should not be curved before laying."

The Committee desires to have it read as follows : "Except for very

sharp curves, sharper than are usually found in main line tracks, rail

need not be curved before laying," substituting the word "need" for the

word "should."

Mr. J. L. Campbell (El Paso & Southwestern) :—Before we pass

Rule 732, I wish to suggest that this Rule 732 raises the question of the

relation of the work of this Committee to other standing committees of

the Association. I believe that unless the Committee on Track has con-

sidered the subject of tie spacing and submitted a recommendation and

until such a practice as here indicated has become the recommended

practice of the Association, a rule of this kind should not be in this book

of rules. It does appear to me that it is not the province of this Com-
mittee to determine questions of that kind originally. It may be that the

Association in its recommended practice justifies this rule, but I do not

believe so. If I am mistaken I would like to be corrected.

The President :—We would like to hear from the Chairman of the

Committee.

Mr. W. C. Barrett :—In answer to Mr. Campbell's question I would

say that this rule has been in the Manual for more than one year and

we have heard no criticism, so that the Committee took no action towards

any change this year. It was assumed by the Committee, of course, that

the rule was all right and had the approval of the Association, as it was

already in the Manual.

Mr. M. Coburn (Pennsylvania System) :—Where was the rule of the

Track Committee?

Mr. W. C. Barrett :—I think this is a rule that the Committee formu-

lated itself. So far as I know it is found nowhere else.

Mr. J. L. Campbell:—That meets the point that I raised. If this

rule is original with the Committee on Rules and Organization, I move

that it be taken out of the Manual until the subject has been properly

considered by some other committee.

Mr. Hunter McDonald (Nashville, Chattanooga & St. Louis) :—

I

want to support Mr. Campbell's point on that, or rather emphasize the im-

portance of taking it out of the Manual, because unless rail is properly

anchored in both directions by rail anchors you must spike in the slots.

I do not approve of spiking in the slots, but one or the other, it seems to

me, is absolutely essential. This rule, to be complete, should provide

that the rails be properly anchored otherwise.
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Mr. G. J. Ray (Delaware, Lackawanna & Western) :—I had not ob-

jected to this rule for the reason that I had supposed that the rule

referred to the question of such joints as required the spacing of ties at

the time the rail is laid. I assume that is what the Committee had in mind.

If it refers to the question of whether or not joint ties should be spaced

at all, it is quite another matter. The subject is under the heading "Rail

Renewals" and I had naturally supposed that it was the question of the

necessity of spacing joint ties at the time the rail is laid, that the Com-

mittee had under consideration.

Mr. W. C. Barrett :^Mr. Ray has exactly the idea that the Com-

mittee had when they formulated this rule. So much rail is laid with

machines at the present time that it is entirely impracticable to respace

the ties when you are laying the rail, and the Committee thought that

this was a proper rule to put in under rail renewals.

The President :—This seems to be a question as to whether this par-

ticular rule which is now in the Manual should be withdrawn and should

be passed to the consideration of the Track Committee before it is again

incorporated in the Manual. Are there any further remarks?

Mr. M. Coburn :—It seems to me this rule is a little out of place.

Although a Division Engineer or Supervisor may have some very positive

ideas about the kind of rail joint to be used, he does not have much to

say about it.

I think this is a very good rule, I agree with it thoroughly, but I

do not think it ought to be in this place.

Mr. J. L. Campbell :—As the rule now stands, it is general and

without qualification and it can be taken as the authority of the Asso-

ciation for applying it outside of mere rail renewals. It would warrant

for so handling the matter on original construction and it does seem to

me that an important matter like this ought to receive the consideration

of the committee of the Association under which this particular question

would peculiarly fall. That is the point that I am making. I believe that

we are liable to run into conflict if the Committee on Rules and Organiza-

lion works independently of the other committees in laying down rules

which aflfect fundamental principles of railway construction and mainte-

nance.

I do not care to enter into a discussion of the merits of rail joints,

this is not the place to do it, that is with some committee other than the

Committee on Rules and Organization.

The President:—Are there any further remarks? You have heard

the resolution. All those in favor please say "aye" ; contrary, "no."

(The motion was carried.)

Mr. W. C. Barrett :—The Committee is very agreeable to having the

rule referred to the Committee on Track because it is our desire to co-

operate and collaborate freely with all other committees. This rule was

put into the Manual as one of the firs\ rules we had; it has been there

since 1921, so that is the reason we thought it was all right.
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You will find a change in Rule 742 found at the top of page 584.

(Mr. Barrett read Rule 742 on page 584.)

Mr. W. C. Barrett :—At the suggestion of the Rail Committee the

Committee eliminated the last portion of that rule and it now reads

:

"Where rail failures become numerous, especially if transverse fissures

develop, a special rail inspection may be arranged. This can be facilitated

by the use of a mirror attached to a short wire handle for examining

the inside and underside of the head of the rail. A good magnifying glass

with which minute defects or hair line cracks can be inspected is de-

sirable."

The President :—I understand the Committee has revised this rule at

the suggestion of the Rail Committee. Are there any suggestions?

Mr. W. C. Barrett:—There are no further changes in the rules until

we come to the heading "Signals and Interlocking."

Mr. J. L. Campbell :—I wish to raise the same question about Rule

750. I believe the rule is all right, but I would like to ask if the Com-
mittee to which that subject was assigned, the Track Committee, has com-

pleted its consideration of the subject and submitted recommendations

to the Association and if the Association has decided if that is right.

If not, I move Rule 750 be taken out of the book of rules for the present.

Mr. W. C. Barrett :—I should like to say that in our work this year

the Committee has been especially careful to so far as possible go over

every committee's work shown in the Manual and in the Supplements, too.

So far as possible we have made every bit of information and every rule

we have put in the Proceedings this year for inclusion in the Manual
correspond with what we found already in the Manual. We could not

anticipate what other committees might do in the future, and it is the

intention of the Committee from year to year under Revision of the

Manual to very carefully go over the work of other committees and to

collaborate with those committees in any new matter that they may
formulate and recommend changes accordingly in the Manual.

For that reason the Committee feels that perhaps Mr. Campbell's

motion might not be necessary because we are going to do that thing

ourselves from year to year without any instructions from the Association.

The President has asked me if we followed the recommendation of

the Committee in this particular case. So far as I know we had no recom-

mendation to follow.

Mr. J. L. Campbell :—Would it not be the wise thing and do no harm,

to omit from the Manual this rule until the Committee charged with the

duty does report upon this question to the Association?

I am not criticizing the work of this Committee on Rules and

Organization. I commend its work and I commend it for the excellent

work it has done during the past year. This is a most excellent report

and I am in favor of these rules with the exceptions. Let us not put

into our Book of Rules things which are still matters of consideration

and discussion. Let us put into our Book of Rules to govern our em-

ployees in the application of recommended practice of the Association
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only such rules as are warranted by that recommended practice. That is

the point that I am making here this morning. Otherwise as commit-

tee-work goes on it will very likely undo a good deal of the Book of Rules

dealing with matters of this kind.

The President :—Do you wish to make a motion in this specific in-

stance?

Mr. J. L. Campbell :—Since the Committee does not have back of it

the warrant of the recommended practice of the Association on this rule,

I move that Rule 750 be taken from the Manual for the time being.

Mr. W. C. Barrett:—The Chairman desires to call attention of the

speaker and also of the members of the Association to the fact that we
reprinted all of the material that is already in the Manual only for the

reason that it was necessary to do that in order to get proper continuity

of numbering. The Committee really felt that it was hardly fair to the

Committee for the Association to take consideration of the fact that we
reprinted all of the matter already in the Manual and eliminate portions

which had not been changed. The Committee recognizes the force of

the argument of Mr. Campbell, but in this case since the rule is already in

the Manual, there was nothing that the Track Committee had done which

we could use as a guide or with which we could collaborate, and we,

therefore, made this rule ourselves. We feel that it is hardly fair to the

Committee just because it happens to be printed in the Proceedings

this year, to take out a rule here and a rule there. The Committee feels

that it would suit its line of work better to handle these by criticism or

recommendations during the course of the year, and the Committee will

be very glad to embody any of those criticisms or recommendations in its

report from year to year. In that way rules now in the Manual can be

taken out.

The President:—The thought occurs to me that the objection referred

to by the Chairman might be met by leaving the number of the rule in

the Manual with a note that the rule has been removed temporarily for

the purpose of further consideration by the appropriate committee.

Mr. M. Coburn :—I would like to ask whether there are a good many
other rules that we have not picked on this morning which would apply

in the same way. As we have found one or two of that sort, might there

not be a great many more, and should not perhaps the whole thing have

the consideration of the Track Committee?

The President :—The Chair would be glad to entertain a motion that

this method of handling which he has suggested be authorized by the As-

sociation for application by the Committee on Outline of Work. That

Committee could then withdraw a rule where there is an apparent con-

flict without taking it up in each case with the Association. That does

certainly seem to be a matter which should be within the province of the

Outline of Work Committee. It would involve absolutely no criticism of

the Committee on Rules and Organization. It simply is a detail of work
as between committees. I would like to entertain a motion to that effect,

if it is considered desirable by the Outline of Work Committee.
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Mr. R. H. Ford (Chicago, Rock Island & Pacific) :—I do not know
that I get the point of the Chairman correctly. As I understand the

matter, the Chair's remarks are to the effect that any time during

the year any of the information which has been prepared by these

committees might be deleted by the Board of Direction, at their option,

from the Manual.

The President :—Not at all. The Chairman of the Committee has

stated that this rule was put in because there was nothing that they could

find that covered this particular subject. The Committee on Outline of

Work states that this particular subject should have been covered primarily

in the first instance by another committee. It seems to me the Outline

of Work Committee are organized and well equipped to make a decision

of that sort, and I am simply suggesting that if they find a rule of that

sort which they believe ought to receive the consideration of some other

committee, as, for instance, the Track Committee or the Rail Committee,

they be authorized to temporarily suspend the rule with a certain note

retaining the place in the Rules and Organization report. The matter then

could be referred to the proper committee for action. That seems to be

the quick and direct method of handling questions of this sort.

Mr. J. L. Campbell :—The point made by Mr. Coburn is well taken,

because there are a number of other exceptions that I would want to

make to perhaps a half dozen of these rules.

The President:—Will Mr. Campbell change the form of the resolu-

tion, with the consent of the seconder, making its application general?

Mr. J. L. Campbell :—That is agreeable to me. The only motion

that I made was that this rule 750 be taken out of the Manual for the

time being. There are a number of other rules that I would like to in-

clude under this motion, but I understand the suggestion of the Chair

is that the question of all such rules be referred to and left to the dis-

cretion of the Committee on Outline of Work as to suspending them
until they have been properly considered by the appropriate committee. I

am not just clear on how that would work. I do not believe I care to

make that particular motion.

Mr. Hunter McDonald:—I have no doubt many of us are guilty of

not having examined more of these rules as thoroughly as we should.

I believe it should be made the duty of each committee whose work is

affected by these rules to go through them and take exceptions to any

points in them which may be in conflict with their own views or their

expressed and published policies.

I note Rule 814: "When raising or surfacing track, Foremen must

not trust to their eyesight alone, but must use the track level boards

and sighting boards. Track level boards must be tested frequently."

There is no reference made to the necessity for a survey of the track

and the setting of surfacing stakes. I do not think surfacing out of

face should be resorted to and left to the foreman to handle with the

level and spotting board alone. The new grade should be fixed by the

Engineer and in that view I am supported by the opinion expressed
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by Mr. Loree in his book on "Railroad Freight Transportation." I think

I am also supported by the practice on a large number of other roads.

We require a profile to be made and approved by the General Road-

master before we permit surfacing out of face. Now, that is just one ex-

ample and I think each Committee ought to be required to scrutinize these

rules and see what changes to make. I believe, therefore, that we should

not print the rules, as now submitted, in the Manual but let those that

are already there stand until these committees have time to go over

them and take exceptions to them if they have any to take.

Mr. J. L. Campbell :—The Chairman of the Committee on Outline

of Work desires to present a motion to the Association, and on that

account I desire to withdraw my motion for the elimination of Rule 750,

with the consent of my second.

Mr. C. C. Westfall (Illinois Central) :—In connection with Mr.

McDonald's remarks, the Masonry Committee and the Committee on

Rules and Organization had a discussion on some information that was

included in the report on concrete.

Now, if Mr. McDonald's idea is to be carried out, it seems to me
the report of this Committee will depend entirely upon the aggressive-

ness of the other committees. It seems to me it is a question for the

Committee on Rules and Organization. If their outline in this report is

correct, then the Masonry Committee was probably wrong in taking

exception to the original report. This refers to considerable information

on wooden bridges and trestles, on buildings and on painting of steel,

structures. I think it is a matter of really determining the field that this

Committee should attempt to cover. If that were defined, then the other

committees would have something to guide them in taking exception to

this report.

Mr. M. Coburn :•—The Committee has done a lot of work this year,

has made great progress, has done it in the directions in which they

have been asked to do the work, and we surely feel they deserve great

credit for what they have done. Now, since the beginning this Com-
mittee has been in a position where they could very easily trespass on

the work of other committees and they have had a difficult path in that

respect. It has been the idea of the Board, as I understand it, that it is

now their province to collect the information prepared by the other com-

mittees and bring it into the Manual for the use of the employees of

the maintenance of way department, and I think with a little more dis-

cussion we can come to a very successful conclusion. It is not the in-

tention that this Committee shall settle things which are in the proper

field of the other committees.

I move that this report be accepted as progress and that it be referred

back for further consideration. We will see that the other committees

that are affected have a chance to make any criticisms they wish to make
and be ready for publication in the Manual after the meeting next year.
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Mr. J. L. Campbell :—In seconding that motion, I wish to offei" my
apologies to the Committee for being unable to communicate with it in

writing about some of these points. The Bulletins necessarily are issued

somewhat late. This Bulletin was issued in January and while my in-

tentions were good on a number of points in connection with several of

the committees, I failed to get around to preparing a criticism on some

of the things in the reports, and it is for that reason alone that I did not

communicate with the Committee.

The President :—There is a motion before the house. If the proposer

and seconder of that motion care to withdraw it and consider it on this

new basis, we will be glad to do so. Is that satisfactory?

Mr. J. L. Campbell:— I intended to withdraw that motion a while ago.

Mr. E. A. Frink (Seaboard Air Line) :—If this set of rules is

referred back to the Committee, I think they should go over these rules

with the idea of deciding whether some of the clauses or some of the

rules do not more properly belong to a specification rather than to a set

of rules. For instance, in Rule 729, in the middle of the rule it states

"The rail must be full spiked" ; in Rule 755, "As large track bolts should

be used as the rail and joint bars will permit." Rule 760, "Spring nut-

locks of approved design should be used on all track bolts" ; Rule 776,

"Shoulder tie plates, so punched that special joint plates are unnecessary,

should be used."

Now, it seems to me those things pertain more to what is good

practice than to instructions to the maintenance forces as to what to

do in maintaining their track. Instructions how to install the joints and

joint bolts and how to take care of them are properly maintenance work,

but the statement that as large a bolt should be used as the conditions

will permit does not seem to me partakes of that character. I do not

want to take the time of the convention to go over any more of the

rules, but I call attention to those points. I think the Committee should

go over the whole set of rules with that idea in mind.

Mr. W. C. Barrett:—The Chairman of the Committee does not want

to go counter to the instructions particularly of the Board of Direction,

and we have tried to follow those this year as closely as we possibly

could ; as I tried to explain a moment ago, the Committee really reprinted

most of the material in order to get it in a better form and with more

continuity. I can tell you absolutely that nothing which the Committee

presents this year as new material or as any revision, is presented before

it had been gone over as far as we could possibly get collaboration with

the other committees, and that is the line along which the Committee is

trying to work. The Committee feels that if this entire report is referred

back it will, of course, naturally leave what is now in the Manual there,

so that, so far as the old material of this report is concerned, the accept-

ing of it as a progress report simply leaves us where we were before

we started.
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The material that the Committee really desired to present to the

Association this year is the new material and the revised material, and

I am frank to say to you that we had hoped that would be all the mem-
bers of the Association would care to discuss on the floor. The Com-
mittee, however, will be very glad to go along with any action the Asso-

ciation takes.

Mr. R. H. Ford :—I think the Committee has done some excellent

work. They have got a job on their hands of greater importance than

most of us realize. Their province really encroaches on every other com-
mittee. As was well said by the President in his opening remarks at

the beginning of this session, the committees are increasing and it is far

more difficult than it was in past years to keep clear of the work of the

several committees.

As I understand the motion, the Committee on Outline of Work
and the Board of Direction really act as a clearing house for the work of

this Committee. Something of that kind must be so, because merely

referring this back to the Committee gets us nowhere. It unloads a

tremendous job on them, because, as previously stated, it leaves them a

work that encroaches very largely on the province of other committees

and only in so far as the other committees take hold and outline or

give them information as to what they think on these particular para-

graphs will they be able ever to make a proper report on this particular

subject.

Now, according to the motion, as I understand it, the Committee on

Outline of Work will be, if I may use the term again, a sort of clearing

house with the right to do the thing that these committees ought to do.

In other words, they will not interfere with their work at all but wher-

ever there is a conflict they will see that that is rectified and that this

Committee, which is really the working committee, will undertake to get

in touch with them on that particular subject and see that their report is

properly synchronized for the following year.

Mr. G. J. Ray :—
^I would like to try and clear up a point raised by

Mr. Ford as to what the Outline of Work Committee is doing or has

been trying to do with respect to this Committee's work.

Now, the trouble is that during the past year or two, the Outline of

Work Committee has had a difficult proposition in the way of attempting

to get the work of this Committee and the other standing committees

harmonized in such a way that this conflict that we are talking about

will not exist.

The point raised by Mr. Frink is unquestionably well taken and it is

the real crux of the whole thing. I recognize the fact, as stated by the

Chairman, that most of the rules in this report are already in the

Manual. They are now put before the Association with certain revisions

and represent the Committee's work for the year in revising the Manual.

Admitting all this, the fact still remains that many of the so-called rules

are really specifications and should appear as such in other parts of the
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Manual. Many of the standing committees have raised this question

and at least a part of the revisions now proposed have been made be-

cause of the objections raised by such committees.

It vi^as the idea of the Outline of Work Committee that there is still

a big task for this Committee to get the material that is now in the

Manual, in the shape that it ought to be, in order that it may not con-

flict or be contrary to specifications.

It is the idea of the Outline of Work Committee that the whole

printed matter here before you today ought to be thoroughly gone over

as between this Committee and the several standing committees.

Now the Outline of Work Committee cannot be a clearing house,

that clearing house has got to be co-operation between the Committee

now on the floor and the other committees. It can not be worked out in

any other way.

If the various committees will agree with the Rules and Organization

Committee on the items which can properly be considered rules and in

this manner eliminate specifications from the report of this Committee,

the entire matter can be cleared up. The work should be referred back

and the Outline of Work Committee will undertake to assist in clearing

up the situation.

Mr. W. C. Barrett :—The Committee, I think, understands now per-

haps better just what Mr. Coburn's motion involved. It was really the

idea of the Committee that this work would be done as fast as it could

be done by collaboration with other committees from year to year. If

it is the desire of the Committee on Outline of Work to have the entire

matter referred back so that it can all be handled next year, the Com-

mittee, of course, will be very glad to go along with whatever the desire

of that Committee is.

The President :^—Is there any further discussion, gentlemen? If

there is no objection, we will consider further points in the report that

the Chairman wishes to submit, with the understanding that the motion

will be that the report be received as information and resubmitted to the

Committee for further action.

Mr. W. C. Barrett:—The Chairman would hke to ask Mr. Coburn

if he intends his motion to refer to the matter which has already been

definitely handled as between this Committee and other committees.

Mr. M. Coburn :—No, sir.

Mr. W. C. Barrett:—The material given in this report under Signals

and Interlocking and Telegraph. and Telephone, as I said in the first part

of the presentation, has already been gone over as between this Com-

mittee and the proper other committees and sections.

Mr. M. Coburn:—Is there any advantage to be gained at this time by

accepting part of the report for printing in the Manual? The information

is here available for anyone who wants it, and I wonder if we will gain

anything by attempting to accept a part of it at this time.
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Mr. W. C. Barrett :—The Chairman, then, in view of the motion

and the desire of the Committee on Outline of Work, will not present

any more of the report.

The Committee desires to adopt as its motion with reference to this

report the motion already presented by Mr. Coburn, Chairman of the

Committee on Outline of Work.

The President :—You have heard the motion. Are there any further

remarks ?

(The motion was carried.)

Mr. W. C. Barrett :—The Chairman only desires to call attention to

Appendix E, which, of course, is covered already by the motion; that is

entirely new material and we should like very much to have the members

of the Association during this year and as early in the year as possible

send to the Committee any constructive criticisms they have, because the

Committee desires to work along those lines and can only do so if we get

the information in proper time and in proper shape so we can use it.

The President :—As I understand it, this completes the report of the

Committee. I wish to say that it seems to me that the Committee has

handled a very difficult and very delicate subject better than could have

been expected, notwithstanding the suggestions and criticisms that have

been made here this morning. This question of contact between the

various committees and the limitation of the dividing line is a very

difficult question. It is going to become more important all the time. I

am sure that this Committee and all other committees of this Association

all feel, regardless of the specific natures and duties of each committee,

that there is one fundamental question of more importance than anything

else, and that is for thorough teamwork between the committees to ac-

complish the great results that this Association was designed to secure.

I wish to thank the Committee for their work during the present season

in releasing them from further duties on this platform.



DISCUSSION ON SIGNS, FENCES AND CROSSINGS
(For Report, see page 619.)

(Vice-President Ray presiding.)

Mr. Maro Johnson (Illinois Central) :—-Before going into the report

proper, I desire to call attention to the matter relating to simplified

practice, on page 620. Mr. Frink on Tuesday told us something about

the reduction in the number of sizes of lumber manufactured. The
Department of Commerce has brought about the same thing in connection

with fence wire, so that the number of styles of fencing to be manufac-

tured, effective last January, was reduced to sixty-nine from 552 and the

styles of packages from 2,072 to 138. It will be noted that two sizes of

fence included in our Manual are not included in the styles still to be

manufactured, but the Committee has received assurance of the fence

manufacturers that this fence will still be available. Whether it will later

be necessary to change our fence, we do not know. The two styles af-

fected are the Class A fence, which has a No. 7 wire at the top and

bottom of the woven wire, and the Class B fence, which is a seven-wire

fence. The Class A fence, now to be manufactured, is constructed en-

tirely of No. 9 wire.

The first subject is "Revision of the Manual." The first item on

page 621 relates to the spacing of anchor posts. After considerable in-

vestigation the Committee has decided to recommend the following rule

for the Manual : "In long runs of fence, anchor posts shall be spaced

not more than one-quarter mile apart." I move acceptance of this rule.

(The motion was carried.)

Mr. Maro Johnson :—The next matter relates to the strength of fence

wire. The Manual at the present time does not contain a requirement

for tensile strength for wire. The Committee has found that very few

railroads are specifying minimum strength, but after some investigation

the Committee submits the following rule on page 622

:

"Wire for fencing shall have minimum ultimate tensile strength as

follows

:

"Line wire No. 7 gage 2,200 lb.

Line wire No. 9 gage 1,500 lb.

Line wire No. 12p2 gage 700 lb.

Stay wire No. 9 gage 1,100 lb."

I move the adoption of this rule for publication in the Manual.

Mr. W. C. Barrett (Lehigh Valley) :—I would just like to ask if the

Chairman of this Committee makes any distinction as between rules and

specifications. That is something that has been bothering our. Committee

a great deal, and I wonder if he intended to call this a rule or whether

he intended to call it a specification.

Mr. Maro Johnson:—This really is a specification. The use of the

word "rule" was an inadvertence.

(The motion was carried.)
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Mr. Maro Johnson :—The third matter for consideration in connec-

tion with the Manual is "Specifications for Highway Grade Crossings."

Last year the Committee attempted to formulate some specifications to be

used in determining the grades and widths of crossings and approaches

thereto and presented the rule as here shown at the bottom of page 62Z

Some exception was taken to this rule as being too drastic. The Com-

mittee still feels that the rule is what should be adopted. The conditions

with respect to automobile traffic are such that the flat places provided

at each side of the track in this rule are necessary.

I move the adoption of this rule.

Mr. W. C. Barrett:—I would like to ask if the Committee has con-

sidered the legal aspects of this specification.

Mr. Maro Johnson :—In the introduction to the specifications as

they appear in the Manual, it is stated that they apply only where state

laws or requirements are not in effect.

Mr. Hunter McDonald (Nashville, Chattanooga & St Louis) :

—

There is another legal aspect of this matter that must be considered. If

you strike out those words "where the topography is favorable" and

adopt this rule as now proposed, you are going to find in a great

many mountainous countries, where highways have not been brought up

to that state of perfection that they should be, considerable embarrass-

ment in litigation at highway crossings which do not conform to the rule.

With the rule as it now is it will require a large number of railroads,

to be in line with it, to spend very large amounts of money in reducing

the grade of the approaches to the crossings, and there are many of them

who probably are not in position to spend that money now. I realize

that the Committee is right in proposing the ultimate standard, but its

attainment must be a gradual development on railroads in rough country

Mr. G. A. Mountain (Canadian Railway Commission) :—I would

like to say a word on that. I appreciate that the Committee are right,

but I want to be fair. There is only one law with us in Canada, and

that is a Federal law. I agree with Mr. McDonald that in some places,

particularly in rough, mountainous country, the words "where the topog-

raphy is favorable" seem to me to be safe wording. It might not be

possible to get it otherwise. I would like to see that wording left in

I think, as an arbitrator between the public and the railways, those words

should be left in because they are fair.

Mr. E. A. Frink (Seaboard Air Line) :—I think the Committee take

the right position in leaving out those words "where the topography is

favorable." If the position of the Committee is not sustained and it is

seriously considered restoring those words, I should recommend modify-

ing them to substitute the words "where possible." That at least will

do us as little harm as we can hope for.

My reason for that is this : The question of elimination of grade

corssings is not only a very live issue, but is getting still more live every

day. It is being brought yp more and more frequently in our section
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of the country and I presume in all sections. One of the incentives to

agitation of that subject is poor existing grade crossings. I drive very

frequently over a grade crossing, and you know our country around

Norfolk is pretty flat and level country, where the approach for about

thirty feet each side of a double track is on a grade of between six and

seven per cent ascending. A comparatively small expenditure to fill in

the approach for a reasonable distance each side of the track would

make that a very easy crossing. As it is, there is some liability to an

automobile being stalled on the crossing. It is such cases as that that tend

to bring into disrepute the grade crossing.

We all know that we cannot eliminate all the grade crossings at

once. It will be many a long year before we get rid of them all, much as

that consummation is to be hoped for, but it seems to me that anything

we can do to make existing grade crossings better, more easily used, will

tend to delay the time when we will be forced to eliminate those grade

crossings.

I hope the action of this Committee in this paragraph will be sup-

ported.

Mr. Maro Johnson :—The Committee will accept the change "where

possible," suggested by Mr. Frink.

Mr. H. M. Lull (Southern Pacific) :—I doubt the wisdom of putting

in the words "where possible." It is a very broad term. It certainly

would be possible if you wanted to go to the trouble and spend enough

money to put in this form of construction anywhere. It is not an ex-

traordinarily difficult matter. If we are going to insert any term of

that kind, I w^ould suggest that it be something like "where reasonably

practicable."

Mr. J. L. Campbell (El Paso & Southwestern) :—I would like to

inquire if the Committee would accept the word "practicable" instead of

"possible." I agree with the remarks of Mr. Lull.

Mr. Maro Johnson :—Who is to be the judge as to whether the

thing is practicable or not?

Mr. J. L. Campbell:—I could answer that question by asking an-

other. I think it raises the question as to what co-operation, if any,

there has been between this Committee and the Highway Commissions

of the various states. I recognize, of course, that they could not have

talked to all of them, but it does raise the question of their consideration

of the matter, and I believe in rules of this kind they should be sup-

ported by the assent of others that are interested. I would answer the

question directly by saying that as far as this is merely a rule of this

Association it would be within the province of the Engineers of the

railroad companies to decide whether it is practicable. To what extent

that would be controlled or interfered with by rules of the Highway

Commissions would be a matter of determination in each case.
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Mr. E. J. Correll (Baltimore & Ohio) :—It seems to me that this dis-

cussion has led to the point where the highway department of the states

should have something to say about the approach to these crossings. It

seems that the Committee should go only as far as the- ends of the ties

and then conform to the profile of the highway that is already established.

We find that where such condition exists we must conform to the high-

way engineers' profile. While I believe that what the Committee has

recommended leading up to the crossing is desirable, I do not believe it is

at all practicable.

Mr. Maro Johnson :—The Committee will give this paragraph further

consideration.

Vice-President Ray :—That will close the discussion on the question.

The Committee agrees to take the rule back and give it further con-

sideration for another year.

Mr. Maro Johnson:—The next subject is "Specifications for Bitumi-

nous Crossings." These specifications are presented as tentative only

for the consideration and information of the Association at this time.

It develops that there is a difiference of opinion among railroads as

to the use of flangeways of metal or wood or allowing the material

which forms the crossings to make the fiangeway. The different opinions

are brought out on page 623.

The next subject is Highway Grade Crossing Separation, page 629.

I will ask Mr. Griggs, Chairman of the Sub-Committee, to present that

subject.

Mr. A. B. Griggs (Atchison, Topeka & Santa Fe) :—The subject

of Highway Crossing Separation was assigned to this Committee for the

first time last year, and the matter presented in the Bulletin is offered

for information as a progress report. The subject is too extensive to

attempt more information the first year of study.

(Mr. Griggs read the report.)

Mr. E. A. Frink :—The information given by this Committee I think

is very valuable indeed, especially that part relating to the legal require-

ments of the various states. There is a little bit more information though,

I think, that could very well be included in here that would be to the

advantage of our Association.

In a number of the states the laws do not distribute the cost, but

nevertheless the distribution is put under the power of some bodies, some-

times the Railroad Commission and sometimes the Highway Commission,

and sometimes someone else. In such states those commissions generally

adopt a rule of practice or at least they fall into a custom of deciding

such questions in the same way repeatedly, and a knowledge of what
they do, what portion of the cost they make, I think would be useful.

Such an investigation was made by the Department of Public Works
of the State of Pennsylvania and there was published in the Railway Re-

view of January 16, 1924, that information for some twenty-four or
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twenty-five states, giving the usual basis of distribution of the cost be-

tween interested parties, that the Commission or other bodies exercised in

that state, though the law did not make such provision.

I think if the Committee would get that information and add it to

their information about the legal requirements, it would be of decided

advantage to the Association.

Mr. H. M. Lull:—There is another phase of this crossing situation

which is becoming quite prominent and which I assume would be a proper

subject for this Committee to investigate if it so desires, and that is the

effect of laws which have been recently passed in several states, North

Carolina, Mississippi, and perhaps others, requiring the vehicles to stop

before crossing over railroad tracks. Some of those laws have been in

effect now for two or three years, I think, and it would be very interesting

to have some reliable information collected as to how they are working

out, whether they are resulting in decrease in casualties, with perhaps a

recommendation as to the desirability of securing further legislation of

this kind.

Mr. A. B. Griggs:—The subject-matter that the gentleman calls atten-

tion to is shown under North Carolina on page 642, as to the require-

ments of that particular state, as well as others with respect to this stop-

ping at crossings provision. We have no data collected as to the effect of

it as yet.

Mr. Hunter McDonald :—I would like to direct attention to para-

graph No. 7, on page 633, where the Bureau of Public Roads has under-

taken to name in the order of their preference certain forms of protection

at grade crossings. No distinction is made as to the length of time the

watchmen are to be employed throughout the day. There are many cases

where watchmen are employed onl}' for twelve hours and taken off at

at others and often left off on Sundays. In such cases the partial pro-

tection by watchmen is not nearly as efficient as that afforded by the

wig-wag signal. I would like to suggest to the Committee or to the

Board of Direction that they go into this matter considerably further

with a view of discussing with the Bureau of Public Roads the revision

of that classification.

I know of a case where the question of whether you can substitute

wig-wag signals for watchmen is to be decided in the supreme court

of one of our states. The protection by wig-wag signals in my judgment

is much more effective than that by watchmen for only a part of the

time, and I believe that prominence should be given to that method of

crossing protection.

Vice-President Ray:—Is there any further discussion? If not,

the Committee's report will be received as information.

Mr. Maro Johnson:—The next subject on page 651 relates to "Rela-

tive Economy of Steel, Wood and Concrete Fence Posts." The Committee

has spent several years collecting information as to the life of posts



1336 Signs, Fences and Crossings

and has a good deal of confidence in what it presents with respect to

wood posts. The ultimate life of steel and concrete posts is estimated.

On page 652 are the conclusions with respect to this investigation, and

on the following two pages are two diagrams from which one can obtain

the relative economj' of any kind of post at any assumed cost.

This is presented as information. The Committee, makes no rec-

ommendations in respect to it.

Vice-President Ray:—If there is no objection, this part of the report

will be received as information.

Before dismissing this Committee, the Chair would like to call

particular attention to the very large subject which the Committee now

has under consideration, this grade crossing separation problem. You

will note the outline which the Committee prepared with a great deal

of care and work on page 630.

This outline is a very good indication that the Committee is alive,

fully aware of the importance of the subject, and that the Association

may expect something good of this Committee along this line later on.

We thank them for their work, and they are dismissed with the thanks

of the Association.



DISCUSSION ON MASONRY
(Foi^ Report, see page 657.)

(Vice-President Ray presiding.)

Mr. C. C. Westfall (Illinois Central) :—The report of the Com-

mittee on Masonry is found on page 657 of Bulletin 264.

The Committee reports this year on three of its subjects. Subject

No. 1 is Revision of the Manual, and the Committee has certain recom-

mendations to make on changes in the definitions now occurring in the

Manual. The recommendations cover the substitutions of certain defini-

tions and the omission of some subject-matter in the specifications for

stone masonry, and because it would take a great deal of time to go

over this in detail, the Committee will make a motion that this entire

report on Revision of the Manual, contained in Appendix A, starting

on page 659 and extending to the top of page 664, be accepted and

published in the Manual.

Vice-President Ray :—You have heard the motion. Is there any

discussion?

Mr. J. L. Campbell (El Paso & Southwestern) :—Just before that

motion is put, I would like to ask the Committee if they would have

any objection to putting the words "the building of" in front of their

definition of concrete construction. It seems to me that they have de-

fined a concrete structure rather than the construction. Would there be

any objection to making it read, "The building of concrete without joints

by a continuous operation?"

Mr. C. C. Westfall:—It was intended in that definition to design

a structure rather than a process of construction, but if there is any

question about the meaning, the Committee will accept that suggestion.

Vice-President Ray :—Any other remarks before we put the motion ?

(The motion was carried.)

Mr. C. C. Westfall:—Subject No. 2 as assigned to the Committee

covers the principles of design of concrete, plain and reinforced, for use

in railroad structures. This was quite an involved subject and the

Committee presents a progress report on page 664, Appendix B. Mr.

Cunningham, the Chairman of this Sub-Committee, is not on the plat-

form and I will ask Mr. Condron to speak on this report.

Mr. T. L. Condron (Consulting Engineer) :—The report of the Sub-

Committee is quite brief and it is accompanied by the diagram on page

666. This diagram, although it looks complex at first glance, is, after

all, a very simple one, but my observations are that the diagrams made
by one Engineer are generally rather difficult to be absorbed by others.

The situation that presented itself before this Committee was how
to arrive at the loading on culvert tops before we could begin to analyze

what stresses and principles of design should be used. This diagram

covers more than could be covered in a good many pages. I would just

like to briefly refer to one or two things. It was felt that some impact
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formula was necessary for such structures of concrete. This is in the

Masonry report. Instead of a formula similar to the one used for steel

structures, it was considered that the formula that has been in the Manual

for some years past should be kept in this report, that is, the impact is

equal to the live load squared divided by the live plus the dead load,

because in the case of culvert tops the dead load is a very important

factor.

The diagram has been made up on the basis of Cooper's E-60, which

is taken to be equivalent to 12,000 lb. per linear foot of track: You will

see that if the live load is constant and the dead load increases with the

amount of fill and on the other hand the effect of the live load spreads

down through an increasing width of embankment, then the live load

is getting less per square foot of surface for a constant load on the top,

while the dead load is increasing with additional depth of fill, and there-

fore if you will turn to the diagram you will see a diagonal line directly

across the diagram which represents the increase in the dead load per

square foot, as the fill is increased in height. The curved lines on the

left-hand side of the diagram represent the decreasing amount per square

foot of the same live load, as you have increased the spread of the live

load through the fill.

The curved lines above the dead load line are the combinations of the

dead and live load and impact, so that you can at once take off the corre-

sponding load for each height of fill. In the height we have taken into

consideration not only the height of the fill but also the thickness of

the concrete structure, the height being taken as from base of rail

to the under side of the structure. The diagram seems to be a very

rational one. It is assumed that the fill will spread through an embank-

ment on a slope of one-half out to one down on each side.

In the case of double track, the condition, of course, will be different

than that for single track because these sloping lines will intersect under

the track. That is all taken care of in the combination curves for single

track and double track. For multiple tracks the conditions are not so

different from double tracks. Therefore, we have here only considered

single and double track.

While this is submitted as a progress report, calling for comment,

there is a great necessity that some definite recomrnendations be adopted

at the earliest date practicable, if the Committee is going to proceed with

the determination of principles of design to recommend for these struc-

tures.

Vice-President Ray:—Is there any discussion of this progress re-

port? I would like to call your attention, not in the way of criticism

but merely as a suggestion, to the fact that this is a very important dia-

gram and it would be of much more value to us here had it been made
on a smaller sheet with very much larger letters so that when it was

reduced we could readily see it. I mention this now so as to call it to
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the attention of all those who have to do with the preparation of such

charts for publication in our pamphlets. It is very hard to make out

the letters on these diagrams after they have been reduced. Eventually

that can be corrected if this is put in the Manual.

Mr. T. L. Condron :—I think it was a great surprise to the members

of the Sub-Committee and myself that this diagram was printed in the

form that it is. I would suggest that before it is reprinted in the Pro-

ceedings, it be redrawn. I think the Committee will take care of that,

because it is too important to be printed in the form it is at present.

Mr. C. H. Mottier (Illinois Central):— I confess I have not studied

this diagram and perhaps the question that I am going to ask is out of

order. I call your attention to the first paragraph on page 665, "The

lateral distribution of the live load is determined by assuming the live

load to be distributed from the ends of the tie on a slope of one-half

horizontal to one vertical." I would like to inquire if the Committee has

knowledge of any tests which indicate that the load distributes through

fill in that manner. I assume that the Committee has based this curve

on the assumption that the load is distributed uniformly between the limits

fixed by the one-half to one slope line. If that is true, I am inclined to

question the accuracy of the diagram.

Mr. C. C. Westfall :—The Committee in trying to handle this subject

felt that there were certain fundamentals in design that had to be based

upon assumptions. There is no definite information on a great many of

the points that we have to start with before we design either a concrete

culvert or a concrete slab bridge, and we found that we had to try to

crystallize these different assumptions, but there does not seem to be any

uniformity among different Engineers on the basis on which to start

on these questions of design. The Committee decided upon this form

of presenting the curves and wanted to bring out enough discussion

and enough suggestions to be able to finally adopt something that could

be settled upon as reflecting at least a good practice of the present time.

There are no tests that I know of. The Committee had no tests upon

which the fundamentals of these curves were based.

Mr. B. R. Lefiler (New York Central) :—I will ask the Committee

if it has studied the report of the Special Committee on Stresses in Track,

which may have a bearing on the distribution. It seems to me that the

distribution from the bottom of the tie, as revealed by Prof. Talbot's

tests, has a bearing on the one-half to one slope.

Mr. C. H. Mottier :—I would also like to ask if the Committee con-

sidered or had any knowledge of tests made at the University of Cin-

cinnati. I believe there were tests made at Pennsylvania State College,-

and also at Ames. If Prof. Talbot is in the room, perhaps he could give

us some light on the result of the tests made by the Stresses in Track

Committee. It has always been my impression that the load does not

distribute uniformly on a horizontal line. I believe that there is a heavy
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pressure immediately under the track and this pressure tapers out, as

it were, toward the outside. If this diagram is based on a uniform dis-

tribution, and I understand it is, I do not believe it is correct.

Mr. W. S. Lacher (Railway Age) :—In answer to Mr. Mottier, I wish

to say the Committee realizes that the distribution of the live load on

whatever assumption was made as to the amount of the spread, would

not be uniform, that it would be a maximum directly under the track

and would gradually taper out to zero at some point toward the out-

side of the fill. Of course, there is no reliable information upon which to

determine definitely what the actual spread is.

The Committee studied such information as was available on the

assumptions that had been made by others. Mr. Tinker, of the Nickel

Plate, presented a monograph published in our Proceedings several years

ago which is very illuminating in showing the wide diversification in

these assumptions. As a consequence, the, spread that we have adopted

is in the nature of a compromise, and in adopting this spread we assume

that the actual influence of the live load extends to a considerable dis-

tance outside of the line chosen, bringing the line inside of that limit

for the purpose of assuming a uniform distribution. In other words,

the line shown does not indicate the limit of the effect of the live

load but was chosen for the purpose of giving an average load, which

the Committee assumes is somewhere near the actual fact.

Mr. T. L. Condron :—May I have one more word. If you will turn to

this diagram, you will see there are two illustrations combined in the dia-

gram of examples of the use of this proposed formula for distribution.

Near the top of the diagram, just a short distance beloAV the ties and
rails, is found an irregular shaped figure that shows the pressure on the

entire width of the fill from the dead and Hve load which is, of course,

zero at the edge of the fill, to a point where the live load becomes effective

on this curve, or broken line.

You will notice that the large element of load, when the fill is only

a few feet deep, is live load. Now the irregular shaped line has two
breaks in it, but if you were building a culvert you would design the

central portion of the culvert, of course, for the full load out to the

point where the diagram shows the live load effect to end. Then you
would taper off the ends of your culvert uniformly and not abruptly.

When you come down to a deep fill, if you will observe, no matter
what the live load is, it becomes almost insignificant, but the load in-

creases very greatly with the increased depth of fill.

The paper of Mr. Tinker that was referred to and the other tests,

were all studied to a considerable extent, although no attempt was made
to present the results of that study in this report. But the practice of

the railroads of the country has been to carry the live load directly down
under the length of tie as one extreme, and to carry it out at a spread

of forty-five degrees horizontal or vertical as the other extreme.



Discussion 1341

We plotted those different recommendations as published in the

earlier Proceedings, and it showed that there was no uniformity of prac-

tice among a great many railroads at the time that the data was collected.

Now, the spread of "one-half-to-one" is most conservative; personally,

I believe it is too conservative, and that the pressure through the fill

may safely be considered as uniformly distributed within that spread.

The tie must have stiffness and must have support. The rails themselves

are pretty well out toward the ends of the tie. You start with the dis-

tribution on the roadbed to begin with.

Mr. E. A. Frink (Seaboard Air Line) :—I want to correct Mr. Con-

dron in one inadvertent error, that is, in distributing the load on an angle

of forty-five degrees, on one-to-one-slope, it would not be outside of

the fill.

Mr. T. L. Condron :—It was deeper than that then.

Mr. E. A. Frink :—It seems to me that this question of distribution

of load and the loads on culverts is eminently a case for working out a

formula by practice rather than theory. The subject of the distribution

of loads through earth is perhaps one of the most involved questions

that the engineering profession has ever come up against. I well re-

member several attempts to get some workable formula to express the

distribution of pressure through earth. I think the Committee on Wooden
Bridges and Trestles wrestled with that subject some years while I

was a member of it. I remember very well we finally asked to be relieved

from the subject because we could not get anything practical. That is

my recollection of what happened to that subject.

Now, the construction of a reinforced concrete box culvert, except

in a monumental structure, would be uniform from end to end. You
would not vary the thickness of the slab, and probably not the rein-

forcement from the middle to the end. Practical consideration would

make it more expedient to make it uniform in such consideration as the

building of forms, the placing of them, and general construction prob-

lems. The majority of reinforced concrete box culverts, except in ex-

ceptional cases, are built that way. That being the case, the problem

you have to solve is to get your maximum load, your load at the center.

While it may probably not be true that the live load is distributed

uniformly through the fill within certain limits, yet I believe that it is

near enough to the correct assumption to give you a working basis.

Anyway, I believe it is quite as near correct as any theoretical assumption

you can make.

To begin with, the distribution of the live load to the earth would

be very seriously affected, I believe, by the method of building the fill.

A hydraulic fill might give you one result ; a fill dumped from the top

of a high trestle might give you another. I do not know that that would

be the case, but I believe it would be the case. If that is the case, you

surely would have to vary your formula, take into account the different

kinds of fill you are going to support with your culvert.
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I do not think that is practical; I do not think it is possible. The
Committee has assumed that the lateral distribution of the live load is

on a slope of one-half horizontal to one vertical. I have only one criti-

cism to make of that. I think it is too conservative. My own practice

has been for the last fifteen or sixteen years to use a slope of one to

one. It seems to me that all parts of the fill wherever they are confined

by material outside of the line of pressure will probably take an equal

distribution of the live load. Of course, there is a stratum or^ the out-

side of the fill where it is not confined and free to move under pressure

that can not take any live load. If you confine the distribution of the

live load to the part of the fill inside, I think you are within the limits

of safety. We have built culverts on the Seaboard for sixteen or seven-

teen years now designed on that assumption that the live load is dis-

tributed on a one-to-one slope on each side of a central area five feet

wide, that is, the distance between the rails.

There is one other point I want to speak of and that is the Com-
mittee's formula for impact. I think the Committee is working along

exactly the right lines, that the impact is a function of the amount of

dead load which virually is the same as to say the height of the fill.

There is no question to my mind that the impact, through the cushioning

effect of the fill and furthermore through inertia of the fill, is reduced as

the height of the fill increases. I think in that point also the Committee

is very conservative.

My own practice has been to extinguish the impact at a certain height

fill. The impact is considered as 100 per cent at the base of rail or

bottom of ties, as the case may be, and at zero at a certain depth of fill

and between those points is in proportion to the depth. That has been

our practice and that is what we are working to now.

I think in other respects these principles of design are admirable

and I hope the Committee will continue along those lines.

Mr. C. A. Morse (Rock Island & Pacific) :—I am a little diffident

about getting up before a body of experts, but I had a little experience

in past years in the placing of castiron pipe in the days of castiron pipe

and in building masonry culverts. I would like to ask the Committee if

they are considering in their work the weight while the embankment
is settling, or whether they are making any difference between that time

and after you have got the settled embankment.

I ask that question for the reason that a number of years ago I

was putting in 48-inch castiron pipe under banks running from 30 to

65 feet in depth, and our castiron pipes were crushed while the bank

was settling. Our Chief Engineer put out a rule that in banks over

25 feet in height we should put some vertical braces in these pipes. In a

12-foot length, we put one in the center and one at the joint. We kept

them in for about three years while the bank was settling, then we took

the braces out and we never had a case of crushed pipe.
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I do not know much about the distribution of the forces, but I

know where some of the cracks appear. In the days of the masonry

culverts we almost invariably had a crack practically under the shoulder

on both sides that was made during the time of the settlement of the

bank. After the bank became settled we could go in and point up the

cracks and that was the end of our trouble.

It seems to me in any diagram where you are going to strengthen

your culvert in connection with the depth of bank, that is, when you

get to a depth say of 25 feet, that some attention should be given to the

fact that after that bank is settled you have got an arch effect that takes

your weight to a great extent off that culvert, and I wonder if in de-

signing a reinforced concrete structure if you could not, rather than put

in so much additional strength to take care of the time while the bank

is settling, put in some temporary struts, during the period of settle-

ment. It seems to me you would save a lot of permanent expense by a

little temporary expense for two or three years.

Mr. C. C. Westfall :—In preparing these curves the Committee has

assumed a weight of 100 lb. of earth to the cubic foot.

In line with Mr. Morse's remarks, one question that the Committee

had to settle or will have to settle is whether you design a culvert for a

minimum depth of fill immediately imder the ballast and use that same

design for a depth of twenty-five feet. According to these curves and

following the theory of the curves, you would get the same total load

on the culvert at the depth of twenty-five feet that you have immediately

under the ballast, but for intermediate depths the load would be less.

There does not seem to be any theory upon which to base a recom-

mendation. It appears that it has to be based entirely upon present prac-

tice provided that experience has shown that the present practice is

correct.

The Committee has considered such experiments as have come to its

attention, but it has not felt that the results of those experiments can

be used in connection with the distribution of the loads through a con-

siderable depth of fill.

Mr. B. R. Leffler :—Mr. Morse called attention to possible arch effects

of the fill as affecting the load on top of the culverts. I know that idea

has been held by engineers, but why should nature make the pressure per

square foot on top of the culvert box any less than on the outside of

the box? If the box is built through a trestle and then the filling done,

I can not see whj^ the pressure per square foot on top of the box would

not be as great as on the rest of the area, especially if the fill is made
of granulated slag as we have in the East, or of pure sand. Why does

nature favor the box? I am inclined to think that the box is loaded clear

up to the top of the fill just the same as the ground on the sides of the box.

Mr. I. L. Simmons (Chicago, Rock Island & Pacific) :—I would like to

inquire of the Committee how they intend to apply the impact formula.
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Do you figure the dead load as the load at maximum height under the

tie and assume that the impact is the load you would use for the full

distance between the limits of your live load, or are you going to de-

crease that according to the dead load as you get beyond the shoulder?

Mr. W. S. Lacher :—The Committee did not give that very much
consideration. If you will examine the chart and consider the example

shown for a 40-ft. fill, you will find that the depth of fill is 40 feet

over almost the entire width that is afltected by the live load. In other

words, there is only a small triangle cut out of each corner at the top.

It would seem to me that in view of the nature of the assumption made,

your suggestion involves undue refinement.

Mr. I. L. Simmons :—I would like to ask again what the com-
parison would be between this impact formula and the regular im-

pact formula for steel structures. I assume you are going to get less

impact than under the steel structure impact. Are you not going to un-

necessary refinement here anyway? Why have two impact formulas, one

for concrete boxes and another one for steel bridges?

I wish to ask another question in regard to this distribution of dead

load. I never have been fully satisfied yet that when the arch effect took

place the haunch of the arch was not going to be right in the center of

the span, and in that case increase your load considerably.

Prof. W. L. Foster (Iowa State College) :—I would like to know if

the Committee has had access to the information gathered at the Iowa

State College covering the experimental work done on this problem.

The research has not included locomotive loads, but very heavy wheel

loads on trucks have been used. The data has not yet been published

but I think any one interested can secure mimeographed copies. Dean
Marston has run a series of tests on actual culvert pipe covering a

period of some seven years. The pipe used is 42 inches in diameter and

he is actually measuring the load put on this culvert by different depths

of fill, using different kinds of material and several kinds of live load.

Army trucks are used to put on the live load. I see Dean Marston is

present and perhaps he will be willing to give you more information

about this subject than I am able to.

Mr. C. C. Westf all :—I would like to say that there are two mem-
bers of the Masonry Committee that are working with Dean Marston

or who belong to that Committee on Concrete Pipe Investigation, and
in that way the Committee feels that it has been keeping in touch with

those experiments.

Prof. A. N. Talbot (University of Illinois) :—^Reference has been

made to the work of the Committee on Stresses in Track in its efforts

to find the distribution of pressure downward through granular material

such as ballast. As has been stated here, that distribution is uneven. We
expected that that would be the case. There is not a uniform pressure

over a base, as engineers have ordinarily considered by taking a line

at some such angle as 45° and saying that the distribution of pressure
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is uniform across the base. However, my impression is, and I am speak-

ing entirely from memory, that for the depths covered by the tests,

the quotient obtained by dividing the full load applied by the distance

across the base of a figure having side slopes of a half to one on each

side, gives about the maximum pressure throughout the great middle

portion, and I presume that that is what the Committee had in mind in

their report.

I feel sure that the pressure so computed is not a "conservative

value," that is, that this value is not greater than the actual maximum
value, at least under the conditions of the pressure given in the tests

of ballast.

For a culvert there will be different conditions. It is evident that

the material there is elastic to a certain extent and compresses. If a

culvert sticks up stifily and the material on either side of the culvert com-

presses or settles or compacts, there will be a greater load transmitted

to the culvert than would be expected from other considerations.

It seems to me that the method of putting in the fill or of putting

the culvert into the fill, whichever way it is done, will modify greatly

the pressures which come upon it.

I am wondering why the Committee has made this statement without

reference to this work of the Joint Committee on Culvert Pipe. I believe

it will be worth while for the Association to have a statement from Dean
Marston, who has conducted tests concerning the present status of that

work.

Dean Anson Marston (Iowa State College) :—Prof. Talbot knew
where I was when he spoke. Our work has been under way, as stated,

for several years. It is being carried on on a fairly large scale, involving

the actual construction of embankments tw-enty feet in height above the

top of a culvert so arranged that we can actually measure the weight

which is transmitted to the culvert by the embankment materials and

by live loads placed on the surface of embankments at different heights

above the structure. We are now engaged in measuring the impact effect

of moving truck loads upon the culvert. The work up to date will prob-

ably be published during the present year, and we will be very glad

to furnish copies to any persons who desire them. An advance mimeo-

graphed report has been distributed to quite a number of people during

the last year or so.

We do find that phenomena mentioned by Prof. Talbot, that when
the culvert projects up into the mass of an embankment made of com-

pressive material, the culvert, through the greater settlement of that

material adjacent to the culvert, is forced to carry a load greater than

the total weight of the material above the culvert. In the case of an

embankment twenty feet high above the top of a culvert forty-two inches

in diameter, which projected up into the embankment for ninety per

cent of its height, the total weight carried by the culvert was approxi-

mately double the weight of the material over the culvert. I am glad to
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say that we have discovered what we beUeve to be the true mathematical

theory by which to calculate the loads on culverts due to embankment

materials, and the effect thereon of varying conditions. Our experi-

ments check this theory very closely.

We find that the live load is transmitted from the surface in case

of loads on truck wheels down through the embankment according to

the mathematical formula,

3u H'
Wt= T S

2-n H/'

where W= load transmitted to any section of the culvert, T == load on

a truck wheel at surface of the embankment, H = height of embankment

above top of culvert, Hg= slant height from point of application of

truck wheel load at surface to center of a unit U of the area of the top

of the section of the culvert and 2 indicates summation over such

top area. The general result of this formula is that the pressure spreads

out rapidly into the embankment (when we consider heights of several

feet), so that the intensity of pressure per square foot from a rela-

tively high load at surface is small when transmitted through a height

of the embankment as much as ten or twelve feet.

The results in our impact work are not in very definite shape to

report at the present time, except this, that when we take heavy loaded

truck wheels and obtain impacts by letting the wheels drop a distance

of two to six inches upon the surface of the embankment a very violent

impact is transmitted to a culvert only two feet below the surface. As

the height of fill increases the cushioning effect increases very rapidly.

This work is still in progress.

Mr. B. R. Leffler ;—! want to ask Dean Marston if there is a re-

lease of excessive overload as the fill seasons, or increases in height?

Dean A. M. Marston :—We made three independent sets of observa-

tions, each through an entire round of seasons, on three different em-

bankments. In that period of time there was no extensive release of the

load in any of the embankments. We found that the daily load fluctuates,

depending on the condition of the embankments as to moisture, etc., but

it went up and down and up again, without permanent release.

Mr. Chairman, there was one other point I meant to speak of when

I was on my feet. We have made a large number of measurements

of the weight per cubic foot of materials as actually found in embank-

ments at various places in Iowa. We found it practically always greater

than one hundred pounds per cubic foot. If you want to be safe, you

had better take 125 pounds per cubic foot.

Mr. T. L. Condron :—It seems to me that Dean Marston has

answered conclusively Mr. Morse's point. Mr. Morse says his expe-

rience will show that the earth arches over the culvert so the load

does not get to it after a time, no telling where it goes, but Dean Mars-

ton says that as the earth beside the culvert is more inclined to settle
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than the culvert itself, with the course of time and the load on top of the

culvert gets to be greater instead of less.

Mr. C. A. Morse :—I am sorry to say we have to build embankments

and maintain them over a period of time. One year has a small amount

to do in the settlement of embankments. Dean Marston's figures would

have to cover a period of eight or ten years to be of much value.

Mr. J. L. Campbell :—This is a practical proposition. I have no

doubt that the experts are right. Their experiments and figures show

they are right in the time that they have devoted to this, but I think

it is highly probable that in the course of years, when the embankment

has taken its final condition of stability, the load on top of the struc-

is not greater than on adjacent ground. I have seen cases where untreated

culverts have decayed and been washed out, and the hole remained in

the embankment. It did not cave in. It seems to me that they have de-

fined a concrete structure rather than the construction. Would there be

any objection to making it read, "The building of concrete without joints

by a continuous operation?"

Mr. E. A. Frink:—It seems to me that that question is one where

consideration would have to obtain. As a usual thing the culvert

is made before the fill is made. That means that the culvert is in its

worst condition to carry a load when the fill is first put on it and as

time goes on we believe that culvert increases in strength as the con-

crete seasons and becomes stronger. It happens that very likely that

culvert has to carry its greatest load when it is new, when the fill is first

put on it.

By the way, I think that arching had better be forgotten except to

remember to build your culvert for the worst conditions when loaded.

It may work so as to relieve the culvert or overload the culvert. Suppose

your material arches in such a way that an abutment occurs on top of

the culvert. What do you get? You get accumulative load. Forget the

arching except to remember to make your culvert strong enough in the

beginning.

Mr. J. R. W. Ambrose (Toronto Terminals Railway) :—I would

like to say the few experiments I have seen along this line substantiate

what Mr. Morse has said regarding broken culverts and contradict

what Mr. Frink has said. I am for the arch theory. I think one of

the speakers mentioned that he thought the load should be uniform. If

we were dealing with an absolutely static proposition I should feel that

the load would be uniform. If the embankment was a stable structure,

the impact would be insignificant and the live load would be distributed

practically uniformly but the structure is not stable, therefore, when the

impact is applied a portion of the arch is momentarily broken, making

the dead and live load for an instant act together and give, to my mind,

a high unit pressure in the outer third resulting in broken culverts.

In other words, there is a flow of material caused by the impact from the

live load.
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Mr. P. B. Spencer (New York, New Haven & Hartford) :—I find it

difficult to get all the detail on the diagram on account of the fineness

of the print, but I judge the curving D line just to the left of the rails

indicates the loading to be used and that it is a minimum between five

and ten feet of depth of fill.

Mr. T. L. Condron :—That is the minimum.

Mr. P. B. Spencer :—Apparently these discussions apply to box cul-

verts. Was it the intention of the Committee to apply the proposed

impact formula to track slab designs?

Mr. T. L. Condron :—That was considered. These track slabs must

be treated quite differently from culverts. In the first place, a track slab

will be at least the width between centers of tracks, and the track slabs

or the ballasted deck bridges with slabs under the track will be any-

where from thirteen to fifteen feet wide and generally so designed that

the track load will be carried over the entire thirteen or fifteen feet, because

no one part of that slab can deflect without throwing great stress into

the adjacent parts and the whole structure being brought into play.

Therefore, it was the thought of the Committee that there would be a

minimum depth and everything shallower than that depth would take

the same loading. The live load rapidly decreases from zero depth to

a depth of about seven and a half feet, and at about seven and a half

feet for single track the combined live and dead load is the least per

square foot.

The curves at the extreme right are the impact curves and the

live load curves, and you will see that the impact becomes negligible

practically at a depth of 15 feet. Of course, the live load never becomes

negligible though it becomes very small when you get down to a depth

of 60 feet, but I think that the case for track slabs that you speak of must

be treated independently.

While I am on my feet I would like to say that the use of this

impact formula for this kind of structure is so much simpler than to

use the steel structure impact formula that it does not introduce any

further complication.

Mr. C. F. Loweth (Chicago, Milwaukee & St. Paul) :—The speaker

has had experience with many culverts where he felt quite confident

that the filling over them had arched to such an extent as to relieve, to

a considerable degree, the load on the culvert; in most such cases he

was . forced to the conclusion that the arching effect of the filling was

due either to a partial failure of the culvert or to its settlement. Arch-

ing of the filling must occur in most, if not in all, cases only by the

failure of the culvert, for one reason or another, to carry its share of

the load. In many cases coming under his observation the speaker

has felt that culverts were then, or had been, carrying more than their

fair share of the filling or embankment. Unless the ground carrying

the embankment either side of the culvert is practically unyielding, this
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condition is quite likely to obtain. The result is that the culvert is over-

loaded, and perhaps partially fails. If the culvert foundations have

not been made too rigid, relatively to the support of the embankment

on either side, so that the culvert could settle correspondingly with the

embankment failure in a culvert otherwise properly proportioned would

not result. If, however, the foundation was too rigid the culvert would

certainly carry much more than its fair share of the filling and over-

stress, with probable failure, would result.

The conditions under which railroad culverts are ordinarily built,

and the embankments placed over them, vary quite considerably, and it

would appear difiicult to outline simple standards of practice which would

be generally applicable. The speaker believes that embankments, as

usually built, impose on the culverts a greater load than is generally

assumed. To guard against this by a foundation too unyielding would,

in most cases, deprive us of the advantage of the arching effect of the

embankment and lead to extravagance of design.

Vice-President Ray:—Any further discussion?

As a matter of information, and to clear up one point that Mr.

Frink raised, I would like to ask him to again state his position with

respect to the question of the design of the culvert, that is, the reinforce-

ment required as between the center of the culvert and the end. I un-

derstood him to make a statement that ordinarily he would not change

the thickness of the culvert between the center and the end, or the amount

of reinforcement. What limits of height did you have in mind? The
statement went without any remarks and I think it ought to be cleared up.

Mr. E. A. Frink :—I did not have any particular height in mind. The
general run of culverts under railway fills I should judge would be under fills

up to about 40 to 50 ft. in height. Of course, occasionally they run to 90 or

100 or even more. The majority would be on fills not over 30 or 40 ft.

Up to that limit I think it would be generally found that making the

section of your box culvert uniform from end to end would be prob-

ably more economical than to vary it. If anj' variation was made it

would probably be in the amount of reinforcement and not in the thick-

ness of concrete construction. When you get to a deeper fill than that,

a larger culvert, for instance, a 100-ft. fill, 8x8 box, perhaps three or

four side by side, you get heavy construction in which it would pay to

vary the amount of reinforcement and probably the amount of concrete.

Mr. T. L. D. Hadwen (Chicago, Milwaukee & St. Paul) :—In con-

nection with what Mr. Frink said, his practice seems to differ entirely

from what it is -on the Chicago, Milwaukee & St. Paul. It has always

been our practice on culverts under considerable fills to vary the

strength of the cover according to its position, that is to say, build the

cover toward the end of the culvert of lighter construction than the

center portion of the culvert.
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Mr. E. A. Frink:—I would like to say one word more on that subject.

There are some cases where I think w-e can afiford to go too much to

extremes to save money, just for the sake of saving a few dollars in

reinforcement or a few dollars in concrete, and Lord knows the Sea-

board needs to save it if they can. We can not afford to run the risk

of endangering our structure.

On the question of foundation, the liability of the culvert to settle

and settle unevenly and bring unsuspected bending tresses on that cul-

vert, longitudinal bending stresses, which may aiifect the integrity of

the culvert, is too uncertain and too apt to arise for us to run any risks.

That is one reason why, and the principal reason why, except in excep-

tional cases of exceptionally large structures, I think it is the part of

wisdom not to vary the section of your culvert.

Mr. C. C. Westfall:—In support of Mr. Frink's argument, it would

be unfortunate to build a culvert that you could not double-track over

without having to strengthen the culvert, and it would also be unfor-

tunate to build one that you could not raise the grade over without

strengthening the culvert. I think those points—the possibility of grade

reduction and the possibility of double-tracking—have to be taken into

account in setting out any rule for design.

Vice-President Ray:—Is there any further discussion? If not, that

part of the Committee's report wall be received as information, and the

Chairman may proceed.

Mr. C. C. Westfall:—Subject No. 5 assigned to the Committee was

"Development in the Art of Making Concrete." This report is given in

Appendix C, on page 667 of Bulletin 264. This is submitted as informa-

tion, and Mr. Richardson, the Chairman of the Sub-Committee will give

an outline of this report and of the character of the work that this

Committee is trying to do.

Mr. C. P. Richardson (Chicago, Rock Island & Pacific) :—The Com-

mittee presents this year what it considers as evidence of great strides

having been made toward the betterment of the practice of placing con-

crete and wishes to draw the particular attention of the members of

the Association to the subject matter of this year's report. For several

years the work of this Committee has necessarily been confined to dis-

cussions somewhat technical in their nature, and has not been able

to present any great amount of constructive data from the practical

Engineer. We have presented in the past a great amount of information

which has been gathered together as a result of laboratory research. We
have presented the results of extensive tests and of the findings of the

Engineers who have conducted these tests. These are all very valuable,

but the average Engineer is somewhat inclined to easily pass them over.

This year, the Committee presents descriptive data relative to an intensive

study being made to better the making of concrete by the members of

our Association.
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I think we are all interested in better concrete for the same money,

better concrete for less money, and better concrete for more money if

we are aware of the fact that we are not getting the quality of con-

crete for which we are designing our structures.

I want to draw particular attention to the investigational work done

on the Big Four Railroad as outlined on pages 667 to 671, inclusive. The

Committee is greatly indebted to Mr. J. B. Hunley of the Big Four,

who has carried on very extensive investigational work; he has devoted

a considerable amount of personal time as well as the time of his or-

ganization to this work.

You will also note that information is presented relative to similar

activities on the New York Central Lines, West ; of the Central Railroad

Company of New Jersey, and also of the many researches now under

way in the Research Laboratory and the Illinois Lfniversity Experiment

Station.

The Committee has greatly appreciated the co-operation of all the

members of the Association, and feels that the evidence from the results

obtained during the last year warrants the serious consideration of every

Engineer contemplating the placing of any concrete.

It is felt that this Committee may be of more aid to the members

than they have been in the past, and we will greatly appreciate any in-

formation relative to further investigational work during the coming year.

Vice-President Ray:—Is there any discussion on this subject? If

not, the Committee is dismissed with the thanks of the Association.



DISCUSSION ON RECORDS AND ACCOUNTS
(For Report, see page 675)

Mr. H. M. Stout (Northern Pacific) :—The report of the Committee

on Records and Accounts will be found in Bulletin 264, beginning on page

675. There were seven subjects assigned to the Committee for considera-

tion the past year, and we are making report on three.

The first subject considered is Revision of the Manual. The recom-

mendations concerning this subject with the corrections and changes in

the Manual are shown in Appendix A, which will be found on page 677

of the same Bulletin.

Mr. A. C. Copland, Chairman of the Sub-Committee, I believe is

not present. I will present the conclusions reached by that Sub-Com-

mittee in his stead.

On page 677 you will find the proposed revisions of the Manual.

The proposed correction shown for the paragraph on page 514 makes

the statement a little more simple than at present in the Manual.

(Mr. Stout continued the report.)

Mr. H. M. Stout:—At the time these forms, 517, 519, 520 and 521,

were presented, someone on the floor called attention to the D.C.E. ref-

erences given therein. We feel now sufficient time has elapsed that all

references to the period of Federal control can be eliminated from these

forms, and the group of corrections given under item 2 pertain to that.

(Mr. Stout read item 3, Specifications for Maps, Charts and Profiles,

at the bottom of page 677.)

Mr. H. M. Stout:—I move that these corrections be approved and

the changes made in the Manual.

Mr. E. J. Correll (Baltimore & Ohio) :—The present revised para-

graph proposed is "Program authorities should expire at the end of the

period for which they are granted." That would imply there is only one

kind of authority. Now, we have a budget authority which expires at

the close of the year and a capital expenditure authority which closes with

the work. I would like to suggest to the Committee that they re-word

the proposed form and substitute "Program maintenance authorities will

expire at the close of the year; capital expenditures will expire with the

completion of the work and the closing of accounts."

Mr. H. M. Stout :—The previous form called for all authorities to

expire at the close of the year. It is obvious that many authorities can-

not close at the end of the year without embarrassment or awkward

condition resulting, but program authorities and others of like class have

a period to run and that is the provision which is arranged for here.

Mr. J. R. W. Ambrose (Toronto Terminals Railway) :—That is the

same point that I wished to bring out. It does not seem to me that it is

exactly as clear as it might be. I will admit it is better than it was
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before, but there are two different kinds of authorities that should be

amplified.

The President :—This particular form of authority appeals to me
as being broad enough to include two or more forms of authority, unless

it is considered that program authority is limited to that specific kind

of authority. Is that the point?

Mr. J. R. W. Ambrose :—That is the point.

The President :—Will the Committee consider the proposition of

changing the verbiage?

Mr. H. M. Stout:—Yes.

The President :•—The Committee will edit the particular clause so it

will meet the objections that have been raised. Are there any other re-

marks ?

(The motion was carried.)

Mr. H. M. Stout:—The second subject on which we present a report

this year is "Costkeeping Methods and Statistical Records." This is a-

combination of two old subjects given to the Committee several years

ago. The two old subjects as assigned at that time were "Costkeeping

Methods and Statistical Records" and "Forms for Analyzing Expendi-

tures for Assistance in Controlling Expenditures."

The first progress report on this subject consisted of a statement of

general principles which should be observed in the preparation of any

system of records and reports and a bibliography. This was pubHshed

in Bulletin 222 and in Volume 21 of the Proceedings of the American

Railway Engineering Association, 1920; the second progress report is

given in Appendix B, beginning on page 678 of this Bulletin. The Chair-

man of the Sub-Committee, Mr. V. R. Walling, will outline the report.

Mr. V. R. Walling (Chicago & Western Indiana) :—This has been

treated in three subheads—Costkeeping Methods, Statistical Records, and

Forms for Controlling Expenditures.

Under Costkeeping Methods four subjects have been considered, the

text of which is found on pages 678 and 679 ; they are No. 1 and 2, Cost

of Renewing Cross-Ties and Rail; No. 3, Cost of Painting Bridges per

Ton of Steel and per Square Foot of Surface Area, and No. 4, Cost

of Maintaining and Operating Coaling Stations. The corresponding ex-

hibits will be found on pages 685 to 688, inclusive, of this same report.

Under the subhead. Statistical Records, six subjects have been con-

sidered, the text of which is found on pages 680 and 681 ; they are Hourly

Rates of Pay of Trackmen; Average Cost of Ties and Rail; Comparison

of Tie Renewals; Rail in Track and Rail Renewals; Graphical Compari-

son of Hours of Labor Worked, and Graphical Comparison of Expen-

ditures. Corresponding exhibits will be found on pages from 689 to 699,

inclusive.

The third subject considered is that of Forms for Controlling Ex-

penditures. Two forms, which have been in active use on two roads for
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some time and are giving satisfactory results, are shown. The first one

is on page 682, at the top of the page: Estimated Expenditures of Main-

tenance of Way and Structures for Current Month of Current Year,

Compared with the Same Month of the Three Previous Years. Exhibit

will be found on page 700. This is one of the simplest forms for compar-

ing expenditures.

The other form considered, likewise on page 682, is Estimated Ex-

penditures of Maintenance of Way and Structures for Current Month

of Current Year, the exhibit of which will be found on page 701.

This is a much more comprehensive form providing for the estimate

to be segregated between labor and material, and the manner in which it

is handled on the road on which it is used is shown in detail on pages

682, 683 and 684.

This Committee presents this matter as a progress report and submits

the following conclusion.

(Mr. Walling read the conclusion on page 684.)

Mr. H. M. Stout:—The third subject, "Plans, methods and forms for

gathering and recording data for keeping up to date the physical and

valuation records of the property of railways," is not in shape for

presentation at this time; neither is the fourth subject. The fifth sub-

ject, "Methods for recording and accounting for the determination of

proper allowance for Maintenance of Way expenses due to increased

use and increased investment, assisting the Committee on Economics

of Railway Operation," is being treated jointly with a Sub-Committee of

Committee XXI, Economics of Railway Operation. For an explanation

of the organization and methods of carrying on this work by the two

committees, see the statement on this subject published in the Proceed-

ings, Volume 24, page 778, and in Bulletin 254, and for a report of

progress of the work see the report of Committee XXI.

The sixth subject, "Revision of the Interstate Commerce Commis-
sion Classifications of Accounts," was first assigned the Committee in

January, 1923, or late in the last Association year. It was treated in a

preliminary manner by a supplementary report to the Association at the

last convention. In the organization of the work of the Committee for

this year, this subject was given a Sub-Committee for consideration, and

a report for information and progress is given in Appendix C. Appendix

C is found in Bulletin 264 on page 702.

During the past year this Sub-Committee has been working as a part

of a Special Committee under the authority of the American Railway

Association. A supplementary report is submitted in a special pamphlet

covering the work of the Committee and the progress on this subject.

That supplementary report is in a special Bulletin, No. 265-A, to

which the attention of the convention has been called on two or three

occasions. If any member present has not secured a copy of this Bul-

letin, one may be obtained here or at the registration ilesk or at the table

I
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at the entrance. We feel that this is an important document and that

each member should have a copy of the report.

It is very unfortunate that circumstances prevented the Bulletin

being issued in time for distribution so as to reach the members before

they left for this convention, or in time for them to give it consideration.

When I tell you that on account of recent developments which it seemed

wise we should have in the report coming so late, the Secretary received

the last of the material only on Wednesday of last week, you will cer-

tainly excuse the fault of not getting it to you "in time for consideration

before you came here.

I think it is a remarkable piece of work that the document was
gotten out in time to distribute at this convention.

The report is divided into five parts. The first part is the report of

the Sub-Committee, mentioned in Appendix C of the main report. That

you will find on the first four pages, and a recital of developments from

the time of the convention last year until as near this time as was pos-

sible to put in printed form. You will remember that last year the

convention adopted a resolution looking towards the establishment of

a Special Committee of Engineers to consider revisions of the Interstate

Commerce Commission classifications along with the Committee of Rail-

way Accounting Ofiicers, which was working with the Bureau of Ac-

counts. That Committee was established late in the year under the au-

thority of the American Railway Association. The four members of

this Sub-Committee are members of that Special Committee.

I will not take the time, Mr. Chairman, to read the report of the

Sub-Committee,

Your attention is called, next, to the second part, beginning on page

5, which is the Interstate Commerce Commission's proposed revision of

the classification of operating expenses. Its preparation was called to

your attention a year ago when the committee of the Railway Accounting

Officers' Association was working with the Bureau of Accounts. This

was brought to a state of near completion as far as the Committee of the

Railway Accounting Officers' Association was concerned along in May or

June, and was submitted to Mr. Wiley, the Director, who in turn sub-

mitted it to the other bureaus of the Interstate Commerce Commission

for consideration.

Without reading it, let me point out one item which may be taken as

indicative of some fundamental changes which were made. On page 8

of this special Bulletin you will find Work Train Service. The paragraph

outlines the proposed method of handling expenses relating to work
trains. Instead of having charges now distributed to the various primarj'

accounts it was proposed under this classification to have a separate ac-

count of work train service.

The Committee invited discussion of this classification of various

engineers. We were under the impression that the classification was being
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distributed to all Class I carriers. After the invitations had been sent

out, it was learned that the distribution was not nearly so wide as' wc
had anticipated, consequently we received discussions from a com-

paratively small number. We want to register here our appreciation of

the discussions given by those invited and by others who have contributed

their ideas concerning the classification of operating expenses as it relates

to the work of the engineer.

The third part you will find beginning on page 100, which, is a dis-

cussion of the proposed classification, as submitted by the Director of

the Bureau of Accounts, by the Committee of the Railway Accounting

Officers' Association, which worked with the Bureau of Accounts in its

preparation. I would like to call your attention to the matter on pages

100 and 101. The gist of it is this: The proposed classification of operat-

ing expense accounts now in use is based largely upon a cost scheme.

The one proposed by the Interstate Commerce Commission is based on a

classification of expenses by organization. That is to say, the various

departments of a railroad as commonly organized would be the basis on

which the division of expenditures would be made.

The fourth division is a report of the Special Committee of Engineers

of the American Railway Association. You will find that on page 120.

This is an endeavor to point out the main criticisms or exceptions taken

to the proposed classification. I should explain that at the time this

report was prepared, the Committee was working under short time, that

the Accounting Officers' Association's Committee on General Accounts,

which was considering this subject and to whom the Committee was

directed to present its criticisms, was about to meet, so that it was im-

portant that the report should be made as brief as could consistently be

done. As a consequence some of the points have not been elaborated

and it may be thought they should have been gone into in more detail.

The Committee on General Accounts met in New York on January

15, and after a three-day meeting passed a resolution adverse to the

support of the proposed classification of operating expenses. At a meet-

ing in Washington, February 6 to 8, they presented a classification which,

the fifth part, you will find in outUne beginning on page 127. There is

shown the general and primary accounts of the present classification, and

opposite the accounts of the classification proposed by the Committee on

General Accounts of the Railway Accounting Officers' Association, so

that you will be able to see readily the changes they are proposing.

Because of the shortness of the time and in order to get this Bulletin

out for this convention, we have not presented the discussion offered by

the Committee of the Accounting Officers along with the accounts of

their proposed classification, and the time is too short for me to read

even a part of the discussion which they presented in support of their

proposal.

I wish to say in conclusion that the sub-committee of the Railway

Accounting Officers' Association is now in session drawing up the terms
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of the accounts and the general instructions for this proposed classifica-

tion of the Accounting Officers' Association. It may be expected that

of the three classifications being considered now, the third one will be

a compromise between the present effective classification and the one

proposed by the Bureau of Accounts. In its final form, if presented, the

revised operating expense classification may not be exactly as presented

here, or certainly not like the one offered by the Bureau of Accounts.

The Engineers' Committee feels very much the same as many of the

Engineers who have offered their opinions in regard to the matter, that

the classification of investment should have preceded the operating ex-

pense classification. We are assured, however, that the operating ex-

pense classification will not be issued until after the other has had some

consideration. We would like to have expression of. the Engineers in

regard to specific points in connection with the classification of operating

expenses as they affect the Engineer. We have had some discussion from

a Committee of the Presidents' Conference Committee, dealing with

valuation matters, pointing out how it touches valuation matters. We
ought to have some suggestions also with reference to the maintenance

of the railway property and how maintenance work may be affected.

The President :—The report of this Committee is submitted as a

report of progress, and by way of information to this Association. This

is an important question. The question considered by the Special Com-
mittee referred to by the Chairman of this Committee is of great im-

portance and it deserves very careful thought and very careful study by

the members of this Association.

I want to take the liberty of suggesting that it is so important that

we cannot fairly deal with it in a verbal discussion on the floor of this

convention to-day. I think it merits the very careful study and written

discussion of members here.

I want to say, gentlemen, that the report of this Committee goes to

the fundamental purpose and effect of this Association, as I see it. We
have no object whatever for the activities of this Association except only

the ultimate financial and the ultimate real good in human relationships

of the railroads of this country. Now, I will agree with you that anything

that redounds to the profit of the railroads or to the economies of the

railroads is all right, and this is one of the questions which goes to the

root of the matter.

I want to compliment the Special Committee and the Chairman of

this Committee on the very skillful and sagacious way in which a very

delicate and difficult subject was handled. I want to say that we got

into the matter very late. Our only purpose in this matter is to co-

operate in teamwork with the other agencies of the railroads of this

country so that we can help to increase the profits of the railroads, for

that is the last analysis, this is business, there is no humanitarian basis for

our activities, we are after the one cent, two cent or five cent profit if we
can help the railroads to save it.
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Now, we believe that we can .eventually help to this end by such

activity as this Committee has been carrying forward. We want to co-

operate with every other association, every other activity of the railroads,

we are going to do it clear down to the ground ; there is no disposition

to horn in here; that is the real object of this Association, we are going

to stand or we are going to fall by the measure in which we work out

that objective, gentlemen.

I think that no definite action of this Association is necessary on this

report; unless some objection is expressed it will be received as in-

formation.

I want to compliment the Committee and the Chairman of the Com-
mittee on the way in which they have handled a very difficult subject.

I do not know how soon it is going to bear fruit. I do feel very con-

fident that our relations with any other associations or any other activities

of the railroads are to be conducted on a high plane, and on one basis

only, and that is the ultimate advantage of the railroad companies. I

want to thank the Committee especially for the work they have done in

the name of this Association, and excuse them from further duties.



DISCUSSION ON ECONOMICS OF RAILWAY LABOR
(For Report, see page 745)

Mr. C. C. Cook (Baltimore & Ohio) :—There is not very much on

the Economics of Railwaj' Labor in the Manual of the American Rail-

way Engineering Association. The work, I think, has only been con-

ducted for three or four years. Two years ago there were some state-

ments made in the Manual that covered our immediate problems relating

to the procurement of labor and to the transportation of labor which

more particularly related to unskilled labor. This year we had three

definite assignments, upon two of which we make report.

The Committee handling the first subject, methods for obtaining

and handling railway employees (studying methods in use in other

industries) have looked at the subject not from the standpoint of se-

curing laborers but from the more general standpoint of handling laborers

so that those we do get are made more permanent employees. They

have taken rather a forward look by making studies of methods used

by other industries. They took the position that we should not settle

down to the dull resignation of taking things as they are, but try to

find methods that are used by other industries or by the railroads

which would lead us to a better situation with respect to the handling

of labor.

Mr. E. T. Howson, Chairman of that Sub-Committee, will submit

the report.

Mr. E. T. Howson (Railway Age) :—As Mr. Cook has just stated, our

Sub-Committee was charged with the task of studying the methods of

obtaining and handling railway employees, confining its attention this

year primarily to the investigation of methods in use in other industries

and the taking from those methods of suggestions which the Committee

considered might be applicable to railway work, and bringing them to the

attention of the Association.

In the consideration of this subject the Committee realized that

there are certain conditions peculiar to railway service, such as the

scattering of employees over a large area as contrasted with their group-

ing under a single roof in a factory, the seasonal character of a

portion of the work, and other conditions which make the railway

problem somewhat different from that of other industries. At the same

time the Committee felt that many methods which had been tried success-

fully in other industries warrant serious consideration by the railways,

not only as a means of reducing their turnover, but also of increasing

the efficiency of those who are more or less permanent in their employ-

ment. The entire personnel question is relatively new in industry ; it is

even newer to the railroads.

The Committee operated on the plan that each member of the Com-
mittee would select a certain industry in which outstanding progress
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had been made, study that industry, and prepare a report. The reports

on these various industries are contained in Appendix A, starting on

page 759, including the American Rolling Mill Company, the American
Telegraph and Telephone Company, the Ford Motor Company, the Gen-

eral Electric Company, the International Harvester Company, a more
or less unique organization in the woods in Oregon known as the Loyal

Legion of Loggers and Lumbermen, the Philadelphia Rapid Transit

Company, the Standard Oil Company of New Jersey, and the Williams

and Wilkins Company of Baltimore.

Based on a study of the methods in effect in those organizations

and in other organizations, the Committee has presented discussions of

the various major headings in the report on pagfes 749 to 756, inclusive.

We present the conclusions with the recommendations for their inclusion

in the Manual.

(Mr. Howson read the conclusions.)

Mr. E. T. Howson :—In addition to the conclusions which are rec-

ommended for publication in the Manual, the Committee suggests other

topics which they believe are worthy of further investigation.

CMr. Howson read the two suggested topics, A and B, on page 758.)

Mr. C. C. Cook:—I move that the conclusions in Appendix A be

approved for publication in the Manual.

President Lee :—You have heard the motion. Are there any remarks.

Mr. M. Coburn (Pennsylvania System) :—I am wondering if there

ought to be a little different punctuation in the first conclusion. It says in

the latter part, "arranging for the education of all employees and par-

ticularly those in a supervisory capacity in the aims of the companies

to secure that result." I would suggest the word "of" be used after the

word "particularly," and possibly commas after the word "capacity"

and the word "companies," so it would read, "arranging for the education

of all employees and particularly of those in a supervisory capacity, in

the aims of the companies, to secure that result."

I notice that the Committee in its recommendations for next year

does not have anything further in this line of work. I am wondering

if they have considered that this subject is complete.

Mr. C. C. Cook :—Yes, we had considered that we had possibly not

completed the subject but we had secured as much information as we
felt we would be able to secure. If we continued the subject another

year, our opinion was that we would not be in a position to give a more
complete report than we have at this time, and that it would be better

to let the subject rest for a year or two. There may be some develop-

ments, in fact, there have been developments since this report was
written. A number of these conclusions might look to be rather ad-

vanced, some years ago. I suppose if you had talked about unemploy-

ment insurance they would have accused you of being a Socialist. Today
one of the large railroad systems and possibly more than one has adopted

that feature.
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Stock ownership is another thing growing very rapidly. Only last

week I noticed another of the large systems of the country had adopted

the plan of stock ownership. With that growing development we brought

such information as we had from the railroads up to the time of ' the

close of our report, including all data that we could secure. It was

our opinion that it would be better not to continue the subject next year.

Mr. M. Coburn :—It seems to me that the Committee has just about

got started and that there is a good deal more that we can do, and I

would like to see them go forward. It may be that we have made radical

advance, but even with all these fine recommendations that they have

made, without proper regard for quality and economy in j'our measure-

ments with measurement of quantity of output only, jou can be in a

very bad fix. There are some industries that have discovered that

measure of quantity if not properly handled is liable to make trouble.

If you can get the quality and economies, which mean the development

of pride of workmanship, you are going to get something that is worth

a great deal more.

I question very much whether piece work is fundamentally sound in

most all parts of the Maintenance of Way Departments. I have seen

it used where it has brought serious results, w'e have not learned on

nTOSt of the railroads to bring to the mind of the average employee

that w-e are in a commercial enterprise, and it seems to me until every-

body understands that and has it in his bones that this is a commercial

enterprise for profit and arranges his work honestlj' to that end, we
have not got where we ought to be. Until you get the proper spirit of

craftsmanship and pride in the work, you have got to go further.

Mr. G. J. Ray (Delaware, Lackawanna & Western) :— I would like

to see a little further discussion either from the Committee or from

the floor on the second conclusion. That is a pretty broad proposition

and it is not at all clear to me just what is intended by the employment

of a special officer by the selection of some one from the organization

to take over the particular work that is outlined in that paragraph. It

states, "Where roads are of sufficient size to warrant the creation of a

Personnel Department, we recommend that such a department be es-

tablished whose duties shall be the encouragement of employees and

their handling without prejudice, in their (a) employment, promotion and

transfer, etc."

I refer particularly to that part of the recommendation, and it has

been my experience that the particular officer in any department of main-

tenance of way who has the success of his work at heart is more in-

terested in the welfare of his men than any other man on the railroad,

and certainly more than some man that is employed in an outside capacity.

Now, I assume the idea is that some one must look after this who
is unprejudiced by relationships in the department and what not, but

it is my experience that if you do not hold your officers, j-our subordinate
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officers, to account for the fair handling of their men, you are not going

to get very far. I am wondering whether that matter has been fully

considered by the convention and whether it is really right that we
should pass such a resolution without further discussion.

Just as a matter of information I would like to hear from the

Chairman.

Mr. C. C. Cook :—The recommendation so far as that particular item

is concerned is based upon investigations of outside industry. Many of

the larger industries have personnel departments. They are well or-

ganized and are functioning in a manner evidently satisfactory to the

management of those corporations.

In our descriptions you will find a reference to the particular com-
panies, possibly the most outstanding one being the American Telephone

and Telegraph Company, and I presume it goes without saying and
without much contradiction that in the past decade there is not any

other large corporation in the United States that has distanced the

American Telephone and Telegraph Compnay in the progress it has

made, not alone in its relations with its employees, but in its progress

as a successful financial corporation.

The thought in the recommendation was not to take out of the

hands of the Maintenance of Way Department particularly the employ-

ment of their men or their handling. Unquestionably the Maintenance

of Way man who has charge of his forces in undoubtedly more interested

in those men than any other man. A well organized personnel depart-

ment would probably let the Maintenance of Way officer hire his own
men just as he does at the present time. There would be certain forms

that he would submit to the central personnel department in the large

organization which would keep them advised of that employment, but

the personnel department itself would have an interest in those men,

would have a record of their employment, would maintain a service

record and would place at the disposal of the Maintenance of Way De-

partment all the facilities they would have in a personnel department. I

believe that could be operated and has been operated in other companies

with satisfaction to those companies. I think it can be done without

conflict with authority. Apparently it has been done without conflict

with authority and there is no reason why it should not be done on a

railroad.

Mr. Howson possibly could add something to that.

Mr. E. T. Howson :—A further thought was brought out by Mr.

Ray's question. We all know that certain officers are more successful

in recruiting the proper class of employees and holding them in service

than others, whether they be foremen, track supervisors or division officers.

A personnel officer would not attempt to step in and usurp their duties,

but he would advise with the man who is less successful, co-operate with
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him, suggest to him wherein his methods may be deficient and give him

the benefit of the other man's experience.

As Mr. Cook has said, the largest companies, which we recognize

as being most successful in the handling of their employees, have per-

sonnel departments whose principal duty is to study the methods of pro-

moting relations between employer and employee in various ways, taking

from other industries those methods which have worked out, adapting

them to their field and transmitting them to their local officers in imme-

diate charge of the work.

What is everybody's work may be nobody's work. We at least do

not get the concentration of attention on this important subject that

we would get with a personnel organization. Some men are very suc-

cessful, but other men are not so successful. An instance comes to my
mind of one of the companies we investigated which makes a practice

of ascertaining the reason why every man leaves service, which enables

them to detect shortcomings in their organization and correct local

conditions in the gang or branch of the service. Frequently they can

save the experience of that man by transferring him to another depart-

ment, pending the correction of the condition in the one department.

For a man to transfer from one branch of railway service to another,

it is commonly necessary for him to quit and start again. The personnel

department might be the means of transferring men who desire to change

from one department to another, rather than forcing them to leave the

service in order to start again. In other words, it could co-ordinate the

employment conditions in various departments.

Mr. G. J. Ray :—The explanation made by the Committee is what

I wanted to bring out. It is all right and I am absolutely in sympathy

with the idea. I wanted to get clear in my own mind just when it was

advisable, and on what size property it might be advisable to step out

and get a man who would take up this duty for the entire property

and for all the departments. We should keep a record of the men ; in

fact, on our own railroad it is absolutely necessary because we have

both a pension and an insurance system in operation. In every department

a correct record must be kept of every man in the service. We make it

a part of the duty of the different departments to see that that is done.

I think the Sub-Chairman made it clear.

The President:—Are there any other remarks? It has been moved
and seconded that these recommendations be adopted for publication in

the Manual.

Mr. V. R. Walling (Chicago & Western Indiana) :—It seems to me
from what the Chairman of this Committee has himself admitted when

the question was asked if all of the information available had been

collected, and from his own statement that he did not think so and

consequently the conclusions were not final, and from the fact that since

this publication the other matter had come to his attention, that this
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subject should not be considered concluded and recommendations pub-

lished in the Manual but should be accepted as information for such

roads as see fit to try them out, and the result from those roads would

later on indicate whether the conclusions arrived at are proper and should

be published in the Manual

Mr. C. C. Cook :—In reply to that I would say that this is sub-

mitted as the result of our investigations to date. All the matter in the

Manual is subject to addition or revision. We can see no good in con-

tinuing the subject for next year. In fact, we see interference with other

more important subjects. One very important subject this year that

I feel the Committee should have attempted to deal with we could not

touch at all because we had to concentrate on the two subjects that we
did handle. If we simply carry on this subject as a matter of form, the

other subjects will suffer. I think it would be a mistake to carry this

on next year.

Mr. Coburn:—I feel that the real essence of the thing has not been

included in this report. I rather feel that it is a matter which should

be brought to the attention of the Committee on Outline of Work to

discuss. I think the real meat of it is yet to be put in the report. I

think these conclusions ought to be published and accepted as great

progress but I hate to see the thing drop now. I don't think there is

anything else nearly so important.

Mr. E. T. Howson :—In support of the Committee's position, and if

I understand Mr. Coburn and Mr. Walling right, it is their thought

that we should continue the further investigation of this subject. It

would mean the taking up of other industries and studying and report-

ing back. That was our assignment. If it is the thought that we
continue these subjects, it would seem that each one of the seven

conclusions might well be the subject of a detailed investigation which

would probably lead to an elaboration of the conclusions in the Manual

at some future time. The subject is so broad that it covers almost all

phases of the labor problem, but if the Association should agree with

the Committee that the subject as presented has been covered and we
have thoroughly studied those industries, it might be entirely consistent

to ask for further reports in future years on various plants, such as

a report on plan of employee representation, the personnel department or

the establishment of standards and units of measure.

The Committee feels the subject as now assigned was carried far

enough to bring out the conclusions. Like most subjects, there is still

some further information available, but the Committee felt that greater

progress would be made for tTie Association by taking up a new subject

next year.

(The motion was carried.)

Mr. C. C. Cook :—It is recommended that conclusion 8 in Appendix

A be accepted as information.
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The President:—If there is no objection, the recommendation will be

followed. It will be so ordered.

Mr. C. C. Cook:—Subject No. 2, Standard Methods for Performing

Alaintenance of Way Work for the Purpose of Establishing Units of

Measure of Work Performed, will be reported upon by the Chairman

of the Sub-Committee, Mr. O'Rourke.

Mr. G. M. O'Rourke (IlHnois Central) :—This subject is not new

to many railroad maintenance officers. Some carriers have made very

extensive investigations and have used the results with varied success,

and the Committee hopes for considerable helpful discussion from the

floor by representatives of those railroads which have done work along

this line and from those who perhaps intend making investigations and

recommendations for standard gang organization, based on the plan

promulgated by this Committee.

(Mr. O'Rourke read the report on pages 788 to 789. inclusive, also

the conclusions.)

Mr. G. M. O'Rourke:—^These conclusions are recommended for pub-

lication in the Manual.

Mr. C. C. Cook;—It is moved that conclusions one and two in Ap-

pendix B, page 789, be approved for publication in the Manual.

(The motion was carried.)

The President :—I feel that the Association is to be congratulated in

receiving a report of this character. The railroads have hanging over

them some very grave questions of somewhat recent development, many

of them running back for a considerable period, but undoubtedly the

most important question at the present time for solution is that coming

out of human relationships. I believe our Association is to take its part

in the settlement of questions of this sort. Railway managements need

all the help they can get. I believe they will welcome all the assistance

we can give them, and as I said before, we are to be congratulated that

we have made a start along that line.

I want to thank the Committee for its able consideration of the

subject assigned it during the past year, and they are excused from fur-

ther duties at this time.



DISCUSSION ON WOOD PRESERVATION
(For Report, see page 845)

Mr. S. D. Cooper (Atchison, Topeka & Santa Fe) :—The report of

the Committee appears on page 845 of Bulletin 265.

With reference to the report on the treatment for trunking and cap-

ping, we have asked for a joint committee to be appointed so that we

can confer with them from the Signal Section, as there seems to be quite

a diflference in the practice of the using of this material.

The first report will be on Revision of the Manual, by the Chairman,

Dr. von Schrenk.

Dr. H. von Schrenk (Consulting Timber Engineer) :—The one sub-

ject to which your Committee has given attention in connection with the

revision of the Manual was the problem of the desirability of changing

the present standard specifications for creosote. The subject is a very

broad one, and a great deal of time and study has been put on it by

your Committee, particularly in view of the realization of the great short-

age which exists of this preservative at the present time. A great deal

of attention has been given particularly to the influence which the changed

conditions in Europe as a result of the war have brought about in the

industrial development in the various countries upon whom we have

been and are still dependent for a large percentage of our supply.

The Committee has given a brief conclusion on page 848. I might

state very briefly that one of the chief reasons for the conclusion, which

is that we do not at present recommend any changes in our standard

specifications for creosote, is due to the fact that we are strongly of the

belief that while a great deal of the creosote which comes to us does not

conform to the specifications in our Manual, that this is still largely due

to post-war conditions and to disturbed commercial relations, and that

the significance of the quality and kind of creosotes which we are getting

from various European countries, even though those countries have

changed their specifications, can be looked for in what we might call

a theory of self-determination on the part of those countries to sell

to us the products which they have and we have not regarded that as a

sufficient reason why the American Railway Engineering Association

should change its standard.

The conclusion which we have come to, therefore, is that the specifi-

cations for the present should remain as they are and that the subject

of acceptance or rejection of creosote, particularly from abroad, as well as

from this country, which do not conform to our standards, will have

to be left to the individual judgment of the individual road.

We have given as information the present specifications used on the

English railways, on the German railways, and on the French railways,

to which your attention is respectfully invited.

Mr. S. D. Cooper:—The next report is on the Service Test Records,

and this report states that it is impossible to give the definite life of a

creosoted tie.

1366
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After the report has been read by Mr. C. F. Ford, Dr. von Schrenk

will explain some charts which he has prepared.

(Mr. C. F. Ford (Chicago, Rock Island & Pacific) read Appendix

B, beginning on page 853.)

Mr. S. D. Cooper :—With your permission, Mr. President, I will

call on Dr. von Schrenk to explain this chart.

Dr. H. von Schrenk :—In view of the lateness of the hour I will

simply say a very few words with respect to those ornamental curtain

pictures that I have hung up there.

One of the most vexing problems that we have met with in our

work deals with the question of how long a tie lasts. In spite of the

numerous investigations which have been conducted for the last twenty

years, practically no one has been able to answer such a simple question

either for a treated or an untreated tie.

In connection with some studies that have been made during the last

two or three years dealing largely with the valuation question, an en-

deavor has been made to show tie life graphically in some form or other.

It occurred to me to do that in the shape of these charts. Unfort-

unately, we have been able to find only three railroads of all the roads in

the United States in which it was possible to reconstruct the roads in

this manner, namely, the Kansas City Southern, the New York Central

Lines East of Bufifalo and the Big Four. The chart facing this way is

the New York Central East of Buffalo, and the other one is the Kansas

City Southern ; they are essentially alike as to manner of construction.

On these two railroads we had absolute figures, showing by means of

dating nails or notches, the exact individual life of each tie laid. What
I have attempted to do there is to rebuild those railroads.

The basis of that reconstruction is briefly this. We found by actual

counting of the ties as laid in case of the New York Central (based on

approximately 2,000,000 ties and in case of the Kansas City Southern about

500,000), that the life of untreated white oaks was that 4 per cent, gave

from two to five years, eleven per cent, will last six years, etc.

I have shown that in this chart here, if you will notice this heavy

line that has been plotted, the vertical line representing per cent, and the

horizontal line years. The extreme point for the New York Central

records dates from 1880 to 1897, covering a period of seventeen years.

Any one vertical line represents the per cent., giving a certain number of

definite years of life. The highest number represents only thirteen per

cent. In other words, the line we usually take as the average line, which

in this case is about eight years, represents only about thirteen per cent.

of the ties originally laid and all the rest are longer or shorter lived. If

we assume that the life record of these ties is represented by this curve,

and draw a lot of them as in this chart, any annual renewal will be the

vertical line through any peak. That means we will have in that renewal

at least sixteen diflferent generations of white oak ties laid sixteen years

before that renewal had been made. The idea of the other two charts

was to show the tie life graphically, and what I did was this

:

I assumed I was the Roadmaster on the Kansas City Southern, and
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I had a hundred white oak ties before me. I did not know what the Hfe

of those ties was going to be by looking at them, but our actual records

did show what the life was going to be. I have in that tie pile one that

last six years and two that last seven years, etc. I couldn't tell by look-

ing at them. I cut slips of paper corresponding in centimeter length with

the life of each one of these ties, and, as the Roadmaster lays ties by ac-

cident, I made a hundred chips with these figures and threw them into a

hat. I pulled one out. The first one was a nine-year tie. The next was a

five-year tie, so that followed until I had my hundred ties laid. That

represents the first white series at the bottom of each of these charts.

What happens at the next series? Of course the shortest lived tie will

come out first and it is going to be relaid in the same haphazard man-

ner and will take the place of the shortest lived tie, so I threw the chips

back into a hat and pulled them out again and laid a lot of red ties, and

you see the second generation and so on until I arrived at the ninth

generation.

The way the railroad looks is shown by a horizontal line at this point

We have a difference in nine generations of ties of about twenty-two

years in the Kansas City Southern and in New York Central a difference

of almost thirty-four years.

What we are really doing by taking ties per mile each year is in-

volving at least sixteen generations of ties every time we make a renewal.

Consequently the so-called average we use in valuation is not worth

much, and that is the reason why by taking tie renewals per mile we do not

get a real average of any tie life, and that is the reason why we have

hitherto been unable to answer the question of how long a tie lasts.

Naturally, I think most of you are going to say that this is a chart for

untreated ties ; what is the chart for the preserved ties ? About forty

years from now we will draw you a chart for the creosoted ties, for the

Committee is going to keep working at this.

Mr. C. C. Cook (Baltimore & Ohio) :—I do not believe this Associa-

tion ought to wait forty years to find that out. I do not think it is necessary

to wait forty years to find out in a practical way about how much life we
will get out of treated ties. If you wait forty years or any portion of that

period, you are going to delay the universal adoption of the treatment of

timber, and that is an important thing. A large percentage of the railroads

of the United States today are not using treated timber. They may wait for

forty years to find out, and be losing a lot of money, if they do.

The Baltimore & Ohio Railroad took their records of ties used dur-

ing each of the past twenty years and, from a chart based thereon, have

projected the renewals required in subsequent years. In the first place

from that chart we are able to tell the average Hfe secured from the

untreated ties ; it was found to give nine and a third years. That is a

foundation. We now know at some point beyond nine and a third years,

it will be uneconomical for the Baltimore & Ohio to continue the use

of untreated ties. An untreated tie with nine and a third years life is

equal in value to a treated tie with a somewhat greater life—say it is

established to be thirteen years. Any tie that can be so treated as to give
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a life beyond that minimum will be an economic tie to use. In our case,

that has convinced us that we should not use an untreated tie, be it white

oak, red oak, or any other kind of wood.
I think there ought to be a very decided action on the part of this

Committee to determine approximately the life of treated ties.

Dr. von Schrenk has shown there a curve which it seems to me shows
the way to make that determination. About five years ago the Forest

Products Laboratory prepared a curve in somewhat similar form
The President (interrupting) :—Will the speaker pardon me—I un-

derstand jour observations are perfectly well taken, but it is also my
understanding that they do not go exactly to the subject of this dis-

cussion, if you will pardon me. The charts go to actual values that may
be determined by definite data. As I understand the Committee, they

fully expect that the trend line to which you refer will be used for

establishing the value of treated ties.

Mr. C. C. Cook :—I am very glad to know that.

The President :—Is there anj' further discussion of this particular

phase of the question?

Mr. Hunter McDonald (Nashville, Chattanooga & St. Louis Rail-

way) :—I have recently been requested to show the real value of adzing

and boring. I found on investigation that I coiild not find any data as

conclusive evidence that adzing and boring pay. There seem to be no

records of treated ties taken from the track, the life of which might

have been prolonged had the treatment been applied through holes bored

for the spikes prior to treatment. The value of sizing before treatment,

to save hand adzing, is easily established. If we could get some records

of why the treated ties are removed from the track, it would be of con-

siderable aid in proving the value of boring in advance of treatment.

At present the records seem to show merely when the life expires.

Mr. S. D. Cooper :—Mr. President, the use of the adzing and boring

machine has not been in existence long enough so that we could compile

that information, but we do get several advantages in the use of the

machine. In addition to the adzing for the tie plate we get the boring

of the hole for the spike and we get the extra treatment in the tie at

the point of the tie that gets the most wear. In addition to that there is a

cutoff saw which enables us at times to detect ties that pass the inspector,

thus giving us a double inspection.

Mr. Hunter McDonald :—I was not questioning that fact. The gen-

eral opinion is very much in favor of adzing and boring. In fact, I

have very strongly advocated it. But when I come to get actual data

to show the value of the two processes, I find there is none.

The President:—What is your practice, Mr. McDonald?

Mr. Hunter McDonald :—Our practice has not been established and

the question is up whether we shall install an adzing and boring ma-

chine or not, and our management wants to be shown.

The President :— I imagine that is the general condition, and, there-

fore the information is not available. A good many of our subjects are

apt to be more or less in that condition.
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Mr. S. D. Cooper:—The next subject is the report on the Marine
PiHng Research. Dr. von Schrenk will present that, and Mr. Kirkbride

will give us a statement as to the carrying on of the work in San Fran-

cisco.

Dr. H. von Schrenk:—You will find the report of the Committee

on Marine Piling on pages 901 to 1,066. This report is ofifered as a con-

tribution of the Committee on Marine Piling Investigations of the

National Research Council with whom your Committee has been actively

co-operating.

This particular section has been selected for presentation to the

Association on account of the vast amount of information collected by

the National Marine Piling Committee as to conditions in our various

harbors.

For the first time definite physical investigations of harbor condi-

tions have been made and they will undoubtedly form the basis for future

methods of harbor control in connection with prevention of Teredo

activities. The report is a part of the final report which the National

Marine Piling Committee expects to issue in about two months from now.

I do not think there is anything specific to call attention to except that

your Committee wishes to acknowledge the courtesy of the Committee

on Iron and Steel Structures and Masonry, upon whose territory we

have somewhat infringed in printing certain data with respect to masonry,

concrete and iron and steel.

I regret very much to have to advise that this will probably be

the last report of the National Research Council Committee, due to diffi-

culties of obtaining sufficient finances to support it, and the Committee

work is about to be wound up. While no definite announcement can yet

be made as to the further progress of the work, a proposition has been

presented to the Board of Direction of this Association to take over the

unfinished ends and to prosecute the same through one of its Committees

until such further action as may be taken by the National Research

Council as they may see fit.

Mr. S. D. Cooper:—Mr. Kirkbride will make a statement as to

the carrying on of the work in San Francisco.

Mr. W. H. Kirkbride (Southern Pacific) :— It might be instructive

to review just for a minute the organization of the San Francisco Marine

Piling Committee. It came about through a very sudden attack, the latter

part of the year 1919. of marine borers in what is known as the Carquinez

Straits of San Francisco Bay. In reality in the waters of the Sacramento

and San Joaquin Rivers flowing into the upper arm of the Bay. For

something over forty years wharves and ferry structures, pile founda-

tions under flour mills, and grain docks, had been maintained of untreated

pile material. These piles were perfectly sound until this attack came

on, when there was a very alarming failure. It resulted in certain people

becoming interested in the problem, and a Committee was formed which

was financed through local subscriptions. We had to act quickly. There

yvere firms and corporations that faced the expenditure of millions, and
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their problem was, '"Are we going to put back untreated piles or are

we going to use creosote piles or are we going to do something else?"

The emergency demanded prompt action. The Marine Piling Com-
mittee became organized and they gave advice. The structures were

practically rebuilt with creosoted piling except piles that were close in

shore which were jacketed with concrete.

The Committee is drawing their work to a conclusion and the report

will probably be off the press in the month of August.

It may be interesting to state the cost of this work has been about

$10,000 a year, plus the contributions of officers and equipment of cer-

tain firms. The field work has been completed. The Biological and Chem-
ical Section Committees are at work drawing their conclusions, which

is being done under the supervision of experts in that line, under the

direction of Dr. Kofoid of the University of California. We expect that

the records submitted with this report will be of great interest to this

Association and to others.

It may be of interest to say that the judgment displayed by the peo-

ple who used creosoted piling in the rebuilding of their structures has

been sustained by the research work of this Committee.

There is one problem that has attracted considerable attention. It

is unwise to make any authoritative statement at this time, but word has

gone out that the so-called Pholos works in concrete. We all know that

Pholos does work in sandstone and in rocks of similar formation on

the Pacific Coast, and the speaker has seen the Pholos in so-called con-

crete, but the concrete was not concrete in the true sense, it was laitance

or concrete mortar separated from the aggregate forming layers two or

three inches thick, or something that would be similar to sandstone. It

is reasonable to suppose that the Pholos would have no more trouble in

penetrating such material than it would in penetrating sandstone. The
matter is still being carefull}' watched.

Mr. S. D. Cooper.—To save time, gentlemen, we will give you these

two reports together, the Creosote Mixture with Other Oils and Zinc

Petroleum Mixture.

Dr. H. von Schrenk :—These reports will be found on pages 862 to

897, inclusive. The reports speak for themselves. In explanation thereof

we might briefly state that there is probably no subject in connection

with the artificial preservation of ties and other materials which has

created so much discussion and which warrants so much careful investi-

gation as the subject with which these two reports deal.

The creosote which we used to buy for six or seven cents a gallon

previous to the war has risen to eighteen and twenty cents a gallon,

and with decreased quantities available, at the same time an increased

demand owing to the continued appreciation of railroads as to the neces-

sity for artificially treating their material.

Some fourteen years ago experiments were tried on the Santa Fe,

Southeast Texas, and somewhat later in New Mexico, using a combina-

tion of crude petroleum with creosote. About the same time, or a little

before, similar treatments were carried out in Austria Hungary on some
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of the Hungarian and Roumanian railways and more recently some work
has been done on railroads of India.

Your Committee this year made a very exhaustive study to the prob-

lem and presents a lot of data as to the original ties laid in the United

States as well as those that were laid abroad, and a number of photo-

graphs illustrating their present condition.

Those of us who were fortunate enough to go on these inspection

trips were much impressed with the remarkable state of preservation of

these mixed treated ties, particularly the remarkable absence of physical

destruction. As indicated, this is one of the problems involving vast

sums of money besides a change of policj' which we do not think wise

to recommend as a definite proposition for incorporation in the Manual as

yet. We anticipate that during the coming year further light will be

thrown on the general subject. We feel warranted in the recommenda-

tions made on page 876 and the top of page 2>77.

(Dr. von Schrenk read the first paragraph at the top of page 877.)

Dr. H. von Schrenk:—We wish to particularly emphasize the con-

sideration given on page 875 to cost. I think that will possibly answer

the question that Mr. Cook asked a little while ago as to the considera-

tion which should be given in the treatment.

As the Committee emphasized last year, the decision as to whether

treatment pays- or not may be made without any real knowledge as to

what the ultimate life of the tie would be, provided the risk is such that

the investment made in treatment will give as good or better results

than the use of the untreated tie, and that, I think, the Committee has

very definitely indicated in its track record section this year. We are of

the opinion there is no excuse for an American railroad today to use

anything but a treated tie.

The second part of our report deals with the question of mixing

zinc chloride in some form or other with petroleum or vice versa. The
physical operation is a simple one and if it should turn out as it now
appears, particularly in the more or less arid sections where zinc chloride

can more profitably be used, that the addition of petroleum is going to be

an aid to the mechanical life of the tie, this process will mean a step

forward. By the end of next year the Committee hopes to be in a posi-

tion to give specific recommendations where and how to use a combina-

tion of petroleum with zinc chloride. The photographs tell the story

better than any direct presentation.

Mr. S. D. Cooper:—This is the whole report, Mr. President, which is

submitted as information.

The President :—Gentlemen, you have heard the report which is sub-

mitted as information. If there is no objection it will be so accepted.

In accepting the report I wish to thank the Committee for the vast amount

of work and the fine records that the Committee has produced. This is

certainly a very important subject and the fact that so many angles are

still somewhat indeterminate does not in my view interfere with the

real value of the work which they have done. The Association thanks

the Committee and discharges them from further duty. (Applause:)' ;
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WITH UNIVERSITIES

Mr. R. H. Ford (Chicago, Rock Island & Pacific) :—The report of

the Committee on Co-operative Relations was not printed in the Bul-

letin, as we did not think it wise to have the report ready at the time of

the closing of the reports for publication. I will read the report. It is

not very long

:

This Committee was created as a result of a steadily increasing

desire within the Association and responsive suggestions from leading

universities for a better and more reciprocal relation between the insti-

tutions of higher learning and the vast transportation agencies constitut-

ing the North American Railway System.

The scope of its work as laid down by the Board of Direction

was designed to stimulate

:

A greater interest upon the part of the railroad oflficers in assisting

the universities to develop the best possible methods for the technical

courses.

A better means of bringing to the universities the results of our

deliberations where such can be made of value to them.

A better means of bringing to the attention of the railroads the

benefits of a technical education, thereby acquainting them with the quali-

fications of graduates of these courses for initial service in subordinate

positions, and at the same time providing material from which men may
be drawn for higher positions as they demonstrate their fitness.

A means of stimulating a greater interest in the science of trans-

portation among engineering students who may be inclined toward this

branch of industry.

A means whereby the facilities of the universities may be made more
directly available for the research work of the Association by co-operative

effort between their laboratories and the Committees of the Association.

A means whereby the universities may be better enabled to educate

the students and the public regarding the value of transportation to

the nation as a whole.

A means of stimulating a greater interest among university officials

in the study of transportation and economics and impressing them with

the importance of experienced men for such teaching.

The Committee is now organized, and while its work is yet in a

somewhat preliminary stage, it has advanced to a point where construc-

tive progress can be expected during the coming year.

At the invitation of the President and faculty of the University of

Michigan, the Committee held its first meeting at that institution, con-

sisting of a two-day session, in which the field of its endeavors was
comprehensively reviewed. It was also privileged to meet with the Society

for the Promotion of Engineering Education, to which the Carnegie

Corporation recently made an appropriation of $108,000 for the support

of a committee from that society to carry on an investigation of engineer-

ing education for a three-year period.
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There are unmistakable evidences that a profound economic change

is under way, affecting all lines of industry, including the railroads, the

character and scope of which is not readily understood, nor can it be

easily grasped. The effect of this is, in some degree, reflected through

various technical associations and other organizations which are working
on the lines somewhat similar to the work assigned to this Committee.

Much preliminary work has been done during the past year in form-

ing contact with these organizations, not only for the purpose of avoiding

duplication of effort, but in order that the work of this Committee may
be laid upon a foundation which will permit its development upon broad

basic lines. It has been the unanimous feeling of the Committee as well

as of the principal officers of this Association (with whom we have

freely counseled) that this was most essential to the end that its work
may result in an effective force for good. Since the formation of this

Committee, inquiries and requests for information have been received

on a wide variety of matters indicating the importance of the subject

and the wisdom of the Association in adding this as one of its standing

committees.

The subject-matter is not only of the greatest importance, but the

opportunities for aiding the public, the universities and the railroads to

the end that a better understanding may be gained, not only of trans-

portation in its relation to the economic development of the country at

large, but also the mutual assistance which this Association, by properly

directed effort, may secure for the railroads and for those great train-

ing agencies constituting the American and Canadian universities.

It is recognized that care is necessary, and it will be exercised to

the end that nothing is done in the work of this Committee that would

convey an impression that there is any desire to do other than aid and

assist in this endeavor, bringing to our universities and those connected

with them the ripened knowledge of the deliberations of this Association,

meanwhile endeavoring to obtain their viewpoint and assistance in the

service of transportation, that through our joint endeavors there may
come a better appreciation and understanding of requirements for its

present and future development.

The railroads will gain if full co-operation with universities can be

brought about

:

By bringing into the railroad organizations a larger group of broadly

trained young men, fully prepared for initial service in subordinate posi-

tions, with opportunity for growing into larger responsibilities.

By securing a much larger use. of equipment and personnel of the

universities in various research problems of the railroads, looking to their

economic use and development. The combination of railroad and uni-

versity staffs on these problems must greatly inure to the benefit of both,

but especially to the railroads.

By bringing about a much more thorough knowledge of transpor-

tation, history and problems by college teachers, and by securing their co-

operation in creating an intelligent public sentiment, not only among
students, but in more general ways such as their summer sessions and

extension and other public lectures, and writing for magazines and the

non-technical press.
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The universities will gain through such co-operation by securing

an additional outlet to useful service for their students, in a larger use

of their research staff and equipment, and by securing more free access

to valuable instruction material such as reports and specific problems,

involving details of railway transportation.

There must be no consideration of selfish interests of either party

to such co-operative arrangement. The universities have a special duty

to serve in any way that makes for the greatest public good. Any steps

that can tend to bring about a fuller understanding of the correct re-

lationship between the public and the great transportation agencies is

public service.

From the nature of things, the university training does not fit all

graduates for equal service. Some are temperamentally fitted for techni-

cians, skilled designers, and others who can never sense general business,

some are salesmen or business men with no great degree of technical

skill. The university cannot endow its students with native gifts which

'they do not possess. It does, however, get the small percentage who go

beyond high school. It does select from these the men whose ability or

tenacity is the greatest, and it does give four years of thorough drill in

subjects that are supposed to be of basic importance.

It will be the policy of the Committee to form contact with and

secure co-operation from all technical associations in the various branches

of engineering, so as to bring to our Association the results obtained

therefrom.

As the deliberations of the Committee crystallize, the results will form

the subject matter for the individual members to use in their contact with

these bodies, as well as with the railroads and the engineering schools
;

in the latter case, either in responding to invitations to meet faculty

members, or address the student body. These results being also used

through some form of territorial or special committees from among the

members of this Association, charged with the duty of making such

visits and to whom will be transmitted the result of the committee con-

ferences.

Gentlemen, that is the summary of the report of this Committee for

this year, and I can only say that our hope is that the coming year we
can show more constructive progress, but the subject is a very, very large

one, as well as a very important one, and we ask the co-operation and assist-

ance by suggestion or otherwise from every member of this Association.

At the suggestion of one of our members I want to say that the

Committee has been really overwhelmed with the assistance and support

that we have had so far since its organization, and especially so from

the universities and colleges, and I think I voice the sentiment of the

Committee when I say that our problem is very largely with the railroads.

The President :—Are there any suggestions or remarks ? This is a

new Committee, and it covers a very important area. If there are no

remarks, the Committee will be relieved from further duties, with the

thanks of the Association for the progress it has made in a very large

but somewhat indeterminate and difficult question.
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